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Finallj; 

tile hard-headed Dolby! 

Sony inresents the mod^ you've been 
waiting: for... 


TC-134SD 


TC-161SD 


SONY announces two stereo cassette tape decks that 
get the best out of Dolby* wih new Ferrite & Ferrite 
Heads. What’s Dolby? Dolby is a noise reduction 
system. Low-level high frequencies are boosted before 
recording and then attenuated during playback. S/N 
ratio is significantly improved; recorder noise and hiss 
are virtually eliminated. 

But Dolby only gives impressive results if the tape 
deck is impressive to begin with. 

SONY’S new Ferrite & Ferrite Head assures the 
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excellent tape-to-head contact that Dolby recordings 
require. Perfect for Cr02 tapes, Ferrite & Ferrite Heads 
last 200 times longer than ordinary ones. 

Other TC-134SD desirables include automatic total 
shut-off, peak limiter with defeat, normal/Cr02 tape 
selector. In addition the TC-161SD features closed-loop 
dual capstan tape drive, hysteresis synchronous motor 
and a memory tape counter which automatically stops at 
any preset “000” when rewinding. 

Hear SONY’S hard-headed Dolby decks soon. 



* Dolby is a trademark of Dolby Laboratories Inc. 


The people who invented the transistor, then went to the moon. 


For further information please fill in the Reader Service coupon in this issue. 
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ABC certified circulation in excess of 47,000 

Readership in Sydney, Melbourne, Brisbane, 
Adelaide and Perth 211,000 (McNair National 
Readership Survey, May-September 1971) 
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Incorporating “RADIO, TELEVISION and HOBBIES" and “MODERN WORLD” 



Inside our new stereo amplifier, which is 
very easy to build and get going, yet 
capable of very impressive performance. 
You can buy the transistors at low cost, 
too, thanks to Fairchild. See the story 
starting on page 32. 


It gives us great pleasure to publish this 
164-page Christmas issue, the biggest 
for some time. We have tried to make it 
an Interesting one, and we hope you 
enjoy It. 



One of two simple power supplies for 
digital logic circuits which are described 
in the article which starts on p62. For 
experimenters, development work, this 
one gives 3-6V at 3.5A. 


On the cover 

Functional testing of assembled colour 
TV receivers at one of the Sony plants in 
Japan. The receivers use the Trinitron 
tube developed by Sony in 1968. We 
recently met the President of Sony, Mr 
Akio Morlta, when he passed through 
Sydney — see the story in the news 
columns. (Picture by courtesy Sony, 
Jacoby Kempthorne Pty Ltd.) 
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has given stereo a lift! 


The Philips Quadreflect 
Loudspeaker System 
literally ‘lifts’ stereo 
from your living room 
wall...and brings the 
music out into your room. 


The dynamic realism of this system, 
which is unmatched by conventional 
stereo, is achieved by the use of the 
refleeted sound principle. 

These compact 1 cubic foot 
enclosures feature 3 rear baffles 
whioh project the sound onto the 
adjacent wall. The reflected sound 
off the wall plus the front radiated 
sound provides a broad area of low 
distortion high quality reproduction. 

For the Quadreflect System 
Philips chose the superb AD0160/T8 
Dome Tweeter and AD7065/W8 
Woofer thus obtaining the maximum 
results in both the high and low 
frequencies. 

Although this system contains 7 
loudspeakers per enclosure, it can 
be used with amplifiers rating from 
as low as 10 Watts to as high as 
80 Watts. 

For further information on the 
Quadreflect Loudspeaker System, 
which is available in Kit form, oontact 
your nearest Philips Fli-Fi dealer. 


ELCOMA 

Electronic Components & Materials Division 
of Philips Industries Limited 

Sydney • Melbourne • Brisbane • Adelaide • Perth • Canberra • Hobart 



*Stand optional extra 
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Home video: which system? 

Even more so than in most other fields of modern technology, the embryonic 
home video replay industry is in a state of flux. Some commentators have described 
the situation as chaotic ; this may be a little strong, but in all charity one can only 
agree that there is a great deal of activity taking place without much co-ordination. 

Of late there have been announcements almost every week heralding the 
development of new systems, or progress with previously announced systems, or first 
deliveries of production units. In some cases new systems have been announced by 
companies which previously announced other systems, with little if any mention of 
the fate of the earlier systems. Other companies have announced new licensing 
agreements for equipment manufacture, new marketing tie-ups, or new affiliations 
for the acquisition, production or distribution of program material. 

Still other companies have been lobbying industry organisations for stan¬ 
dardisation, usually on the basis of adopting their own particular system as the in¬ 
dustry standard. 

As far as we, the ultimate beneficiaries of this activity are concerned, probably 
the only thing of which we may be reasonably sure is that all of the companies in¬ 
volved believe that the home video market is a potential goldmine. And this being the 
case, it seems likely that answers to the various problems are going to be found in the 
not-too-distant future. 

It remains to be seen which of the systems will provide the answers, and 
presumably reap the expected harvest for its developers. 

Perhaps it will be the new Philips VLP disc system, as announced last month. It 
certainly seems to combine the advantages of a number of the systems previously 
announced, and offers a low cost long-play medium well suited for mass manufacture. 
It does not provide for home recording, but then some authorities believe that by far 
the largest segment of the video market will be that concerned with replay only. 

If we are to look at the situation realistically, one thing must be kept very much in 
mind. The final outcome will not be decided on the basis of sheer technical excellence 
of one particular system; like most other technological developments, it will reflect 
the interplay of a number of forces, including both marketing prowess, consumer 
reaction and political influence. 


— Jamieson Rowe 


On behalf of all of us on the staff of “E-A”, may I wish all of our many readers a 
very happy Christmas season, and a prosperous New Year. 
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NEWS HIGHLIGHTS 




Liquid crystals used 
in large-screen display 


Words, numbers and drawings can now be 
written by laser light on a new kind of large 
screen black and white display demon¬ 
strated by scientists at Bell Laboratories in 
New Jersey. The new display uses a laser 
beam to write information, which can be 
transmitted over ordinary telephone lines, 
on a liquid crystal contained in a small glass 
slide. 

The liquid crystal used is a transparent 
cholesteric fluid that becomes frosted when 
momentarily exposed to concentrated doses 
of heat. 

Laser-driven liquid crystal displays are 
now being considered for use at Bell Labs in 
an experimental “remote blackboard’’ 
system for transmitting and receiving 
handwritten information over the Bell 
System telephone network. 

A liquid crystal cell could be used at the 
receiving end of such a system, where 
coded pulses of information are used to 
^rect a laser beam over a light sensitive 
medium. Laser “writing” in this system 
can then be projected on a wall or screen. 

Sandwiched between two fused silica 
glass plates, the liquid crystal molecules of 
3ie device can be rearranged selectively by 

Information generated from keyboard 
position directs laser light over the surface 
of liquid crystal slide. 


heat from a low-powered infrared laser 
beam to form numbers, letters and 
drawings. Information stored in the liquid 
crystal can be erased by applying an AC 
voltage to electrodes on the glass plates. 
This voltage forces the liquid crystal (LC) 
molecules back to their original well- 
aligned positions and restores cell tran¬ 
sparency. 

A liquid-crystal light valve about the size 
of a 35mm slide is used. The inner surface of 
the glass plates is coated with a thin film 
(indium-tin-oxide) that absorbs light from a 
focused infrared laser beam, and converts 
it to heat. The coating also serves as a 
conducting electrode for the erasing 
voltage. 

Information is stored in the light valve by 
“writing” on it with the focused laser beam. 
Local heating by the beam temporarily 
raises the temperature of the liquid crystal 
in the addressed region of the light valve. A 


hysteresis effect associated with a “phase 
transition” takes place, changing the 
chemical compound’s appearance from 
clear to frosty white. 

If the light valve is located in an optical 
system no more complicated than an or¬ 
dinary slide projector while this is hap¬ 
pening, the pattern being written on the 
glass plates can be projected on a wall or 
screen. The projected image will appear as 
black lines on a white background. 

Bell Labs scientists point out that liquid 
crystal displays could serve the same 
function as cathode ray tubes and other 
similar “read-out” devices in computers 
and graphic viewing terminals. Because 
laser-driven LCs can retain an image 
almost indefinitely, they do not have to be 
continuously replenished to avoid flicker 
problems, as with conventional cathode ray 
tube displays. 


Liquid crystal 
slide containing 
information 
written by laser 
light. Light from 
an ordinary slide 
projector can 
display this on a 
wall or screen as 
shown. 


Electrical control of liquid crystal colour 


A recent development by Mitsubishi 
Electric in Japan may pave the way for 
increased use of liquid crystals in 
numerical displays, llie company has 
devised a method of controlling the 
colour of the light emitted from liquid 
crystals by the application of small 
voltages (fractions of a millivolt) with 
excellent contrast. Less than one volt 
will cause colour changes to vary 
through white, orange, red, blue and 
green. 

The new display is a nematic-type 
liquid crystal, in which the molecules 


are polarised vertically against the 
electrode even when no voltage is ap¬ 
plied. Application of a voltage causes the 
molecules to tilt at an angle which is a 
function of voltage. This molecular tilt 
results in a filtering effect which only 
allows light of a certain wavelength to be 
transmitted. 

The low voltage and power 
requirements of the display make it 
suitable for use with IC circuitry. Unlike 
white nematic liquid crystals, the 
coloured display requires a light source 
behind the crystal. 
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Pollution control 
exhibition 1973 

“Environment 73,” an international 
environment control exhibition, will be held 
in Sydney from February 20 to 25 next year. 
It is being organised by the NSW Depart¬ 
ment of the Environment. 

The purpose of the exhibit, the first major 
pollution control exhibit in Australia, is to 
allow Australian and overseas manufac¬ 
turers of such equipment to display their 
products to industry and pollution control 
consultants. 

A series of complementary seminars will 
be conducted in conjunction with the exhibit 
to provide information to all persons in¬ 
terested in environmental improvement. 
The exhibit will be open to the public on its 
final two days, February 24 and 25. 


Sony 

President 

visits 

Australia 


A visitor to Sydney and Melbourne a 
few weeks ago was Mr Akio Morita, 
President of the well-known Sony Cor¬ 
poration of Japan. E-A’s Editor-in-Chief 
Neville Williams and Editor Jim Rowe 
were able to talk briefly with him at a 
presentation luncheon given by Jacoby 
Kempthorne Pty Ltd, who represent 
Sony in Australia. 



Australian designed CRT terminal 


Making extensive use of computer- 
simulated circuit design, AWA has 
developed a versatile CRT data terminal 
which is claimed to be one of the most ad¬ 
vanced designs in the world. 

The original concept of the terminal came 
from NCR, for whom AWA did the 
development and production engineering. 
Initially, NCR will buy the terminals from 
AWA under an exclusive agreement, but it 
is understood that AWA will be able to 
supply similar terminals to other users in 
future. 

Important features of the machine are its 
4k 16-bit MOS random access memory and 
architecture giving it internal and external 
data transfer rates of up to 50k bits a 
second. The CRT screen can display the full 
contents of the memory in 28 80-character 
lines. 

The terminal will operate as a stand-alone 
unit without need for additional controllers 
or multiplexers. 

Although many of the integrated circuits 
in the unit are made by AWA, its central 
performance feature is an LSI random 



access memory circuit imported from the 
US. 

AWA also developed software for the 
terminal, in the form of software aids which 
can be used in several applications, such as 
a general-purpose assembler. 

Extensive editing features are included, 
such as right justification, numeric-only 
checking, selective clearing of fields and 
deletion within fields. The keyboard locks 
if errors are committed, and if the operator 
chooses, a blinking light and beeper will 
come on to indicate errors. 



Add-on phone 
signaller 

New press- 
button phone 
signaller by Rye 
TMC(UK) can be 
added to any 
phone. It 
remembers 
numbers 
frequently called 
and has a ''try 
again" memory 
for the last 
number manually 
keyed. 


Mr Morita was cautious about com¬ 
menting on the various political and 
economic factors which could affect 
Sony’s interest in the Australian colour 
TV market. However he talked en¬ 
thusiastically about the future of Sony’s 
“U-matic” colour TV cassette system, 
for which the latest order was from the 
Ford Motor Company of USA, for 4000 
players. 

Income of the Sony Corporation last 
year was US$40 billion, yet when Mr 
Morita and Mr Masaru Ibuka founded 
the firm in May 1946 it had a paid-up 
capital of only $500. Asked by Jim Rowe 
how it felt to have achieved this 
tremendous growth, Mr Morita replied 
that what made him happiest was the 
knowledge that Sony still has a strong 
“family” atmosphere. 


New fibre is strong 
as stainless steel 

A fibre as strong as stainless steel but 
lighter has been developed in the United 
States. 

The man-made material is available in 
the forms of fine thread or yarn, woven 
fabric, tape and chopped pieces. The first 
uses are expected to be in the electronics 
industry and aircraft construction. 

The developers, E. 1. Du Pont de Nemours 
and Company, calls the material PRD-49. It 
has a tensile strength of 400,000 pounds per 
square inch (28,120 kilograms per square 
centimetre). That is equal to the strength of 
drawn stainless steel wire, but the new 
material has only about one-sixth the 
density of stainless steel. 

John W. Moore, chemist with Du Pont’s 
Textile Fibers Department, said that PRD- 
49 can be processed on standard textile 
equipment into fabrics and tapes and that 
after coating with resins it can be moulded 
into complex shapes by the same processes 
used with glass fibres. 

But resin-covered PRD-49 is about 30 
percent lighter than glass fibre laminates 
of equal strength and has up to twice the 
stiffness and better electrical properties. 
He said PRD-49 has excellent mechanical 
properties and environmental stability. 

PRD-49 is expected to replace glass fibres 
in interior panels and exterior fairings of 
aircraft. It also is expected to be used for 
heat and sound insulation, in lift cables and 
undersea cables, in electronic components, 
such as radomes, and alone or in com¬ 
bination with other materials in aircraft 
structures and helicopter rotor blades. 

The material has been in production since 
late in 1971. 

TV adaptor 
for calculators 

An adapter for displaying calculations 
from a solid state desk calculator on a 
colour TV screen has been developed by 
Matsushita Electric (National) in Japan. 
The 14 digit calculator has a built-in 
character generator. Calculations are 
displayed in yellow, stored figures in green, 
sums exceeding 14 digits in red. The 
adapter can be used with any colour TV set. 
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NEWS HIGHLIGHTS 



Airborne infrared scanning service 


Advanced electronic scanning equipment 
employing infra-red or thermal imaging 
techniques is now available in Australia for 
non-military applications. 

Originally developed for military and 
other “classified” organisations, thermal 
imaging was first used for the detection of 
enemy troops at night. With the recent 


relaxing of security, this equipment and 
know-how — by now highly advanced — 
became commercially available for ap¬ 
plications such as the detection or location 
of water pollution, geological structure 
surveys, tide and current measurements, 
mineral and petroleum exploration etc. 

Basically, the equipment photographs the 


difference in thermal radiation between the 
subject body and its surroundings, with high 
sensitivity. For example, a pollutant being 
discharged into a body of water would 
almost certainly be at a different tempera¬ 
ture to the water: and though invisible to 
the naked eye, would be recorded by the 
thermal imaging equipment. The record 
can be produced direct on film, or on 
magnetic tape for later processing in the 
laboratory. Aircraft scanning heights of 
1,500ft. are quite feasible. 

The illustration shows an enlarged section 
of an aerial photograph of Port Phillip Bay, 
taken by a Newcastle University team. It 
shows what is believed to be a pollutant 
discharging into the bay, as revealed by the 
white smudge in the water. 

Equipment was supplied to the university 
by DC Electronics Pty Ltd. The aircraft was 
provided by a Melbourne charter company, 
Forrester Stephen Pty Ltd, who are now 
offering a package deal for geological 
surveys, pollution research, etc, including 
aircraft, pilot, equipment and expert ad¬ 
vice in interpreting the results. 



Piaggo P166 is used for IR scanning. 


175-pound "baby" - 
two megawatts output 



The baby on the right is showing off 
Eimac's new "baby" a 2MW tetrode for 
medium and high frequency broadcast 
service. The valve generates more than 
twice the power of all AM, FM and TV 
stations in New York City added together. 
It permits a single stage amplifier to reach 
an output level of 2,500kW, five times more 
power than any previous single amplifier 
ever built. It is also designed for use in in¬ 
dustrial and scientific applications as a 
1000A, 60kV switch. Eimac is represented 
in Australia by Varian Pty Ltd .. 


Current hastens bone healing 

Bone fractures which appear hopeless are being healed by the ap¬ 
plication of small currents; 10 to 20uA promotes growth, while higher 
currents cause destruction. 


Surgeons specialising in bone frac¬ 
tures have long been vexed by oc¬ 
casional breaks that refuse to heal. Even 
after months or years of treatment, the 
pieces fail to grow together. 

Now a surgical team at the University 
of Pennsylvania, at Philadelphia, 
reports that such a stubborn fracture 
was healed in a human being with the aid 
of electricity. 

The patient was a 51-year-old woman 
who sustained a broken right ankle in 
December 1969. After 13 weeks in a cast 
and months of follow-up care, the break 
was still there in February 1971. 

Dr Carl T. Brighton, associate 
professor of orthopedic surgery, and his 
six-man research team attached a wire 
to the bone and applied electrical 
current for nine weeks, after which the 
fracture disappeared. The woman was 
able to walk again without pain. 

For Dr Brighton, the success came 
after nine years of research in the 
laboratory with animals, mostly rabbits. 
He discovered that an electrical current 
of between 10 and 20 micro-amperes 
produces bone growth. A weaker current 
has little or no effect while a stronger 
current produces less growth or even 
bone destruction. 

Dr Brighton and his team published 


their first research paper on the subject 
in 1965, revealing their experience in 
stimulating bone growth through 
electrical currents in rabbits. They are 
currently trying the method on several 
other human patients. 

Until now, non-healing fractures 
required major bone grafting opera¬ 
tions, as bone parts were removed from 
a healthy part of the patient’s body and 
inserted at the fracture site. That is what 
would have been done to the woman 
patient if Dr Brighton’s method had 
failed. 

Dr Brighton said that, if his 
resesearch results with animals prove 
equally usable on humans, healing time 
for many fractures could be cut in half. 
Injured workers could return to their 
jobs sooner because a leg fracture now 
causing five to six months away from 
work might only require an absence of 
two or three months. The procedure of 
connecting the fracture ends with 
electrical wiring and battery can be 
done in 20 minutes under local 
anesthesia while the average bone graft¬ 
ing operation takes about two hours. 

Because the bone is immobilised in a 
cast for a much shorter time, there is 
likely to be less stiffness and muscle 
deterioration than with older techniques. 
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SSOXSil INVITES YOU TO 
SAY IT WITH HI-FI 


JVe Wish you a Merry Christmas! 



Pioneer Amp 


SA500A 


or 


SPECIAL SYSTEM DEALS 



Kenwood Amp 
KA 2002 



Pioneer PL-12 
or 

National SAP829 
Turntables 



2 Way Danish Peerless 
Speakers, Your Choice of 
Woodveneer &• Grille Cloth. 


YOUR CHOICE OF ABOVE FOR A LITTLE OVER $350 OR $2.00 WKLY. 
SAVE HUNDREDS $$$$ ONJ.B.L SPEAKERS 



Marantz Amp 


Pioneer PI-15 
Turntable 



Large Advents 
or 

Danish Peerless 
3.25 3 Way System 


The New, Just Released 
Marantz 5G Imperials. 


YOUR CHOICE OF ABOVE FOR A LITTLE OVER $550 OR $2.60 WKLY. 


A COMPLETE GENUINE 4 CHANNEL SYSTEM WITH TEAC CASSETTE DECK 


Pioneer SA500A Amplifier 

-h 

National Sap 829 Auto T / Table 
4 Super Danish Peerless 


-I- 


Pioneer QL600A SQ, Matrix, Discrete 
Decoding Amplifier. 

*+• 

Teac A21 Professional Cassette Deck. 
Speakers in your choice of Timber. 


ONLY $975 OR LOW DEPOSIT, $4.50 WEEKLY. 


With every system purchased a Pair of Dynamic Stereo Headphones are yours 


FREE! 


Every piece of equipment at Convoy Is Guaranteed Parts 8- Labour for a Minimum of 15 months, 
delivery and installation are free, so why not call in and see our huge range of Hi-Fi Equipment, over 3000 
sq ft of solid Hi-Fi. The professional consultants at Convoy will help you with every problem no matter 

how small. 

See Our New Equipment Stands. 

WE HA VEA FULL RANGE OF TEA C DOLBY UNITS 


Listen to 2CH, Sat 9.30-10.15 am and Monday 5.30-6.15 pm. 
EASY TERMS - FREE CUSTOMER PARKING 

CdwoiiTechnocciilrc 

a Division ot Convoy Inlerattioo-iiPtv Ltd 

Cnr Plunkett & Maclean Sts, Woolloomooloo 


Open Thursday Nights And Saturday. 
Phone 357 2444 Phone 357 2444 
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91A YORK ST.; (b'etween King &*Market Sts.) 
SYDNEY, N.S.W. 2000. Phone 29 4258 - 


INSTROL 


SLASHES 
A.D.C. PRICES 


ADC STEREO CARTRIDGES — AMERICA’S QUALITY CARTRIDGE 


ADC 220X .. .$17.00 

ADC 220X. Type: Induced Magnet; Output: 6 mV at 
5.5cms/sec. recorded velocity; Tracking Force: 1 
to 2V2 grams; Frequency Response: 10 Hz to 18 kHz 
+3dB; Channel Separation: 20dB from 50 Hz to 10 
kHz; Compliance: 20 x 10 6 cms/dyne; Spherical 
Stylus Tip Radius: 0007" Vertical Tracking Angle: 
150 .. 


ADC lOE mk4 ... $51.00 

Type: Induced Magnet* 

Output: 4 mV at 5.5 cms/sec. recorded velocity 

Tracking Force: 7 gram 

Frequency Response: 10 Hz to 20 kHz + 2 dB 

Channel Separation: 30 dB from 50 Hz to 12kHz 

Compliance: 35 x lO ^cms/dyne 

Elliptical Stylus Tip: Contact radius; .0003"; 

lateral radius: .0007" 

IM Distortion: Less than 1 / 2 "% — 400 & 4000 Hz at 
14.3 cms/sec. recorded velocity 
Vertical Tracking Angle: 15 degrees 
Recommended Load Impedance: 47000 ohms 
nominal 


ADC 220XE .. .$22.00 

ADC 220XE. Type: Induced Magnet; Output: 6 mV 
at5.5cms/ sec. recorded velocity; Tracking Force: 
1 to 2 V 2 grams; Frequency Response: 10 Hz to 18 
kHz + 3dB; Channel Separation: 20dB from 50 Hz to 
10 kHz; Compliance: 20 x lD6cms ^ dyne; Elliptica! 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angie: 15°. 


ADC 550XE ... $30.00 

ADC 550XE. Type: Induced Magnet; Output: 5 mV 
at5.5 cms/sec. recorded velocity; Tracking Force: 
3/4 to 2 grams, Frequency Response: 10 Hz to 20kHz 
-f 2 dB; Channel Separation: 20 dB from 50 Hz to 12 
kHz; Compliance: 35 x 10 6 cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15°. 


ADC I 


SPECIAL INTRODUCTORY ADC OFFER... SAVE $ $ $ $ 


J. H. TURNTABLE (complete) This outstanding turntable value consists of:— 


(A) J. H. TURNTABLE 


(B) LUSTRE ST5I0D ARM 


Belt drive, synchronous motor, un- 
measurably small rumble, wow and flutter of 
better than 0.04%, negligible hum radiation, 
with 12" diameter of platter. 


A high precision universal arm, stylus 
pressure is adjusted by calibrated coun¬ 
terweight. Oil damped cueing lift is fitted. 


ALL THE ABOVE FOR ONLY 


This acoustically sprung player stand is 
available In either oiled teak or walnut, with 
hinged, moulded perspex cover. 


(D) INSTROL 45 Stand + 
Hinged Perspex Cover 


$105.00 


Completely assembled in carton 


Please send me the following turntable bybtems and /or perspex 
covers. These will be sent by road transport or passenger rail, 
freight payable on receipt of goods. Cartridges will be sent 
freight free. 


m 


(C) A.D.C. 220X 


Magnetic cartridge. Tracking force IV 2 to 3 
grams, extremely linear and smooth 
frequency response. 


ADDRESS. 


Enclosed my money order / cheque for $. 
NAAAE. 


E212 
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Computer-controlled 
'Electronic Bandsaw' 



Two new concepts in machine tool cutting 
were demonstrated on the same machine 
recently when the first Agiecut wire- 
electrode EDM machine to arrive in 
Australia was put through its paces at Selco 
Equipment Pty Ltd in Moorabbin, Victoria. 

The EDM machine, made by the Swiss 
Agie company, is unique in its field in that 
its numerical control tapes are made 
automatically by a remote computer after 
the computer has obtained specifications 
from the toolmaker by teletypewriter. 

Also, it is the only cutting machine in the 
world to use continuously fed wire as an 
eroding electrode. EDM, which stands for 
“Electrical Discharge Machining”, is 
essentially an updated version of the spark 
erosion cutting system which has been used 
in this country for several years. 

The Agiecut machine cuts extremely 
complex two-dimensional profiles in vir¬ 
tually any metal, with the wire electrode 
continuously passing through the cut from 
reel to teel. The work is mounted on a 
precision numerically controlled table, 
permitting intricate cuts with tolerances 
and clearances frequently expressed in 
microns. 

With a very fine wire (less than .OOlin dia 
can be used), and depending on required 
clearances, both a punch and a die can be 
cut from the one hardened plate in one 
operation. 

The computer programming system, 
developed by ICL specifically for the 
Agiecut, eliminates the need for part 
programming by trained computer 
programmers. It also eliminates the delay 
involved in providing the information to a 
computer centre and awaiting the return of 
the tape. The toolmaker simply and quickly 
programs his own tape — right on the shop 
floor — without having to learn any com¬ 
puter languages. 

With the ICL system, the computer asks a 
series of questions via the send-receive 
teletypewriter located at the machine. 
These can all be answered with a “yes” or 
“no” response, or by giving a numerical 
value taken from the drawing — all well 
within the existing competence of the tool- 
maker. 

If a value requested by the computer is 
not shown on the drawing and requires 
calculation, the computer can be instructed 
to calculate it, thus supplying the answer to 
its own question. It will also point out errors 
made by the operator. 

A toolmaker can learn the simple 
programming technique in a day or so; and 
since the cutting machine functions 
automatically, he can be programming one 
job whilst the previous one is being cut, 
avoiding any loss of production time. 

Prototype components can be cut which 
can be guaranteed identical to those which 
will be produced by the press tool, since the 
punch, die, stripper and ejector for the tool 
will be subsequently produced from the 
same control tape. 


Pollution-free paints 
by ultraviolet curing 

Ultraviolet radiation may hold the key to 
the development of an essenitally pollution- 
free process for creating decorative, 
protective, and insulating coatings on in¬ 
dustrial products. 

This finding was reported at the national 
meeting of the American Chemical Society 
by scientists from the General Electric 
Research and Development Center, 
Schenectady, NY, USA. 

The GE studies — still in the laboratory 
stage — use special, solvent-free, resin 
formulations that are applied like common 
paints. The coated object is then exposed to 
intense ultraviolet light, triggering 
chemical reactions that make its coating 
completely hard and dry in less than three 
minutes. 

These experiments show that “ultraviolet 
curing” releases — under most conditions 
— only two percent of the weight of the 
coating into the air. Conventional paints, by 
contrast, consist of resins dissolved in a 



solvent, and can take an hour or more to 
dry. During this time, up to 65 percent of the 
weight of the formulation evaporates into 
the air. 

Most typical paint solvents are now 
classified as undesirable pollutants in the 
US, and many states have passed laws 
requiring that these emissions be 
drastically reduced and eventually almost 
totally eliminated. 

To meet these stringent environmental 
restrictions, US industry — which now uses 
more than 900 million gallons of paint and 
coating materials each year — is searching 
for alternative methods of creating coatings 
on its products. Ultraviolet curing may 
prove to be at least a partial solution to this 
major problem. 

In addition to its environmental benefits, 
ultraviolet curing could offer significant 
cost savings to industry. For example, since 
ultraviolet curing operates in a matter of 
minutes — at room temperature — it would 
require relatively little factory floor space. 
Conventional industrial paint shops, on the 
other hand, must be equipped with large 
ovens to speed curing time (which may still 
take several hours). 

Another economic benefit of ultraviolet 
curing might be derived from its inherent 
simplicity. The experimental GE system, 
which uses commercially available light 
sources and ballasts, can be started up or 
shut down in a matter of minutes. Con¬ 
ventional thermal curing ovens require 
several hours to heat up or cool off in the 
event that maintenance is needed or a 
malfunction occurs. 

Ultraviolet curing appears to offer 
definite advantages over other advanced 
coating processes now under development. 
Among these competitive processes is 
electron beam curing, which uses high- 
energy ionising radiation to harden a liquid 
coating. The GE experiments indicate that 
ultraviolet curing would require a smaller 
installation and operating cost. 

Ultraviolet curing also can be used to coat 
and upgrade materials — such as wood 
products and plastics — that will not 
withstand the elevated temperatures of 
conventional thermal curing. 

GE scientists expose test panel of new 
coating to intense UV radiation. 
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Japan turns on the 

Computer Power 

Japanese computer manufacturers are gearing up to give IBM and other international computer com¬ 
panies a run for their money in the field of high-performance computers. Major emphasis so far has 
been on advanced peripheral equipment, but is now shifting to large-scale systems. 


another report on Japan's electronics industry by Gene Gregory 


In a surprise move late last year, the two 
leaders of the Japanese computer industry, 
with a hefty nudge from the government, 
took concrete steps toward the formation of 
a powerful Japanese computer group. Far 
faster than anyone had expected, Fujitsu 
and Hitachi, the two largest computer 
makers in the country, agreed to join forces 
for the development of their next generation 
of computers. 

Soon after, with pressures for industry 
reorganisation mounting from the govern¬ 
ment and prospects looming of over¬ 
whelming competitive power from the new 
combine, Nippon Electric’s talks with 
Toshiba about similar arrangements en¬ 
tered a new, more urgent stage; and the 
long courtship between Mitsubishi Electric, 
Oki Electric and Univac moved toward a 
full-blown, if hasty marriage. 

Curiously, it was the withdrawal of 
leading American computer-makers from 
the field of general-purpose computers that 
accelerated a reorganisation. When 
General Electric ceded the field to 
Honeywell in 1970, it left its Japanese 
licensee, Toshiba, in the embarrassing 
position of having to accept a technological 
tie with Honeywell, which would be rather 
less comprehensive than the American 
maker had already concluded with 
Toshiba’s competitor NEC. 

Then RCA’s sudden withdrawal from the 
computer business in August 1971 sent 
shudders through the Japanese industry as 
each of the six producers contemplated 
suffering a similar fate in the face of IBM’s 
massive competitive power. 

While talks between Hitachi and Fujitsu 
had begun before RCA announced that it 
was withdrawing from computer produc¬ 


tion, RCA had already begun slacking off on 
development. 

Hitachi’s concern was understandable. 
RCA’s withdrawal from the computers 
meant the end of technical information 
from the American company to Japan’s 
second largest computer maker, which had 
been paying over $US300,000 a month in 
royalties to RCA, and the succession of 
Univac to RCA’s languishing computer 
interests provided little consolation. 

Hitachi had some very powerful reasons 
to join forces with its chief rival in the 
computer field — the technically in¬ 
dependent Fujitsu. Not the least of those 
was the $US421.2 million in special funds 
and other assistance the Ministry of In¬ 
ternational Trade and Industry (MITI) has 
decided to use to foster the reorganisation of 
the industry. 

Actually, nothing could have been better 
for the Japanese industry, however painful 
such a reorganisation might be in the initial 
stages. Just as the British industry had 
found several years earlier, a defensive 
merger is the essential strategy for survival 
and growth in a market that is global in 
scale. And out of the move, the Japanese 
industry emerges looking rather for¬ 
midable, at least for the long pull. 

The Hitachi-Fujitsu combine set forth in 
appropriate conjugal bliss, with close to 60 
percent of the domestic computer market, 
substantially surpassing the 35 percent 
share of IBM in Japan, the largest US 
competitor. 

In not quite two decades, since Japan’s 
first commercial computer was produced in 
1957, Japan will have trimmed from 2 to 3 
years off the ten-year lead of US industry in 
terms of its own market. With more com¬ 


puters installed than West Germany, 
already placing Japan second in the world, 
by 1975 the Japanese market is expected to 
absorb almost half as many computers as 
all of Europe and the United Kingdom 
combined — placing it in a class of its own 
as the world’s number two computer power. 

Since 1965, when the Japanese computer 
industry developed into a full-fledged in¬ 
dustry with the beginning of the third 
generation computer, the industry has 
gathered steady momentum. But it was 
only in 1970 that the intensive efforts to 
develop large-scale systems employing on¬ 
line and TSS (Time Sharing System) 
technology began paying off. After IBM’s 
announcement of its 3.5 generation 370 
series computer, Fujitsu, Hitachi, Nippon 
Electric and Toshiba all moved into the 
market with their own new large-scale 
systems. 

Still another important trend emerged 
during 1970 with the sudden appearance in 
the field of a large number of new 
manufacturers of mini-computers, led by 
measurement instrument manufacturers 
and heavy electrical equipment makers. 
Following the pattern of rapid growth in 
electronic calculator production in the 1966- 
70 period, a large number of diversified 
manufacturers have decided to get a piece 
of the computer action. 

In the field of peripheral equipment there 
has been a tendency to develop on-line 
oriented equipment in response to the trend 
to use large computers in on-line systems. 
Since in the on-line system there is no way 
of predicting when there will be data input, 
in order to rapidly process large volumes of 
data coming in from multiple terminal 
devices it is necessary for the whole com- 


GROWTH OF THE JAPANESE COMPUTER INDUSTRY OBJECTIVES OF JAPAN'S FIVE-YEAR COMPUTER PLAN 


Units: Millions of yen. 

1970 

Average Yearly 
1975 Growth Rate 


($US millions) 

March 1970 March 1976 

1969/1975 

Digital Computer 

356,000 

1,490,000 

-^33% 

Large 

852.8 

6,750.0 

8 times 





Medium 

683.3 

2,111.1 

3.1 times 

Digital Computer 




Small 

155.0 

555.5 

3.6 times 

Terminal Equipment 

17,900 

220,000 

+ 97% 

Mini 

23.1 

305.5 

13.3 times 

Data Communications 








Systems 

200,000 

990,000 

+ 38% 

TOTAL 

1,714.4 

9,722.2 

5.7 times 
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Typical arrangement of the HIT AC-8210 computer system, above, 
is part of Hitachi's new railway operation control system which 
automates a wide range of railway functions, from train main¬ 
tenance to accounting. Photo of Fujitsu factory, above right. 


shows FACOM computers in mass production. The line at the right 
is the FACOM 230-15 System which is now on sale in Australia. 
Throughout its computer development program, Fujitsu has 
maintained strict technical independence from overseas companies. 


puter system to operate speedily and ef¬ 
ficiently. In particular, the performance of 
the external memory can have a very great 
influence on the performance of the on-line 
system as a whole. Research has been 
directed to the improvement of the per¬ 
formance of the magnetic drum and 
magnetic disk memory devices. 

Also, new devices have been developed to 
improve man-machine interface, notably in 
the field of displays. In addition to ad¬ 
vancements in the conventional CRT 
display and the XY plotters, displays em¬ 
ploying liquid crystal, color-graphic display 
devices and devices with built-in cassette 
tapes have been announced. 

Other devices under development are 
especially designed for inclusion in new or 
forthcoming COM (Computer Output 
Microfilm) systems, automatic type-setting 
systems, traffic control systems, automatic 
public address systems, automatic ship 
systems, CAI (Computer Assisted In¬ 
struction) systems, IR (Information 
retrieval) systems, CAD (Computer Aided 
Design) systems, and CAT (Computer 
Aided Testing) systems. Large-scale 
systems receiving special emphasis in R & 
D effort include those directed toward 
automation in such fields as steel produc¬ 
tion, thermal power generation, space 
communications and radio and TV 
broadcasting. 

In central processing unit development, 
research aiming to speed processing and 
increase storage capacity has paid 
dividends, with increases from 5 to 10 times 
in the past five years. 

In June 1971, Hitachi Ltd announced a 
holographic memory capable of 
memorising twenty thousand bits of digital 
information (equivalent to 2,500 charac¬ 
ters) in an area having a radius of 0.5 
millimetres. This is a memory density of 
one hundred thousand bits per square 
millimetre, which means that one million 
characters (equivalent to about 250 
newspaper pages) can be stored in an area 
the size of a postage stamp, representing a 
ten-fold increase in storage density. 

Heretofore, the memory element has 
been limited to a memory density of abotH; 
10 thousand bits per square millimetre 
because of the noise increase caused by the 
local concentration of the information 


carrying light which accompanies an 
increase in memory density. 

Although practical application of the new 
memory will probably require several 
years, the following applications are now 
projected for development: 

As the fixed file memory of future ultra- 
large high-speed computers. A memory 
having a total capacity of 200,0(X),000 bits 
and a read out time of several micro¬ 
seconds can be produced by arranging 
10,000 holographic memory cells on a five 
square centimetres plate. 

As an analog graphic file for use in in¬ 
formation retrieval. Characters and 
graphic images can be stored in the file as 
they are. 

As a material storage file capable of rapid 
read out. 

Many of these innovations have been 
incorporated in, or developed as a result of. 


R & D projects conducted by MITFs Agency 
of Science and Technology, the most im¬ 
portant of which is the development of the 
ultra-high performance electronic com¬ 
puter. Known as the National Computer 
Development Project, this undertaking was 
begun in 1966 and has absorbed some $IJS30 
million in research funds. The project 
completed its hardware phase in 1970 and 
the software and test operation phases 
during 1971. Two major aims of the project 
were to develop the means of making dif¬ 
ferent kinds of software compatible with 
one another and to standardise the input- 
output interface. 

Progress has been considerable in efforts 
to increase the availability of the computer 
for use in a larger number of fields by 
simplifying computer operation and 
programming. To permit more users to 
share software costs, the large-scale 



Hitachi's high-density digital laser memory has been adapted to act as a file for graphic 
information such as photographs (example above) documents and diagrams. Analog in¬ 
formation is divided into parts smaller than the human eye can detect and subjected to laser 
beams, which then pass through random phase shifters and a lens. A large page of in¬ 
formation can be stored in an area less than 1mm in diameter. 
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8874 

AXIAL COOLED ANODE 



8875 

TRANSVERSE COOLED ANODE 


e I mac’s 
new 8873 
family.... 

covers the 
electromagnetic 
spectrum from 

DC to 500 MHz 

Another example of Eimac’s ability to provide 
tomorrow’s tubes today — this tube for all seasons 
has three interesting configurations that allow you 
unprecedented design freedom: conduction cool¬ 
ing to heat sink (8873), axial cooling (8874) and 
transverse cooling (8875). Your choice to overcome 
today’s design constrictions. 

Consider that the 8873 family provides up to- 
1000 watts PEP input or 500 watts continuous 
duty input per tube to 500 MHz. Low grid inter¬ 
ception allows low drive power to be combined 
with low intermodulation distortion in linear service. 

Observe that while the 8873 family performs 
in superior fashion as a linear amplifier in SSB 
service, it is also ideally suited for high gain, 
class-C FM or AM service in the VHF/UHF range. 
Electron control by ElMAC’s new segmented, self- 
focusing cathode and unique aligned grid struc¬ 
ture provide the key to this improved performance. 
The grid, moreover, is terminated in a low induc¬ 
tance contact ring about the base of the tube, 
permitting very effective intrastage isolation to 
be achieved up to the outer frequency limit of 
operation. 

Note that these rugged triodes are exceptionally 
well suited for class-B audio service as well as 
for pulse operation demanding high peak current 
capability at modest drive power. 

Remember the 8873 family of triodes covers 
the electromagnetic spectrum from DC to UHF 
with ease, meeting widely divergent requirements 
in a package you can hold in the palm of your 
hand. Use these compact tubes in table-top design 
where space is a scarce commodity or where 
high density packaging is imperative. 

varian ptyltd 

82 Christie street/st leonards/nsw 2065 
tel: 43 0673 

679 springvale road/north springvale/vic 3171 
tel: 560 7133 



ETD 872 
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Computer Power . . . 


system designed by the national project 
team includes specifications for a common 
language that should enable a user to run a 
program from any manufacturer or soft¬ 
ware house on any machine. 

The compiler language presently being 
developed is an intermediate language into 
which programs written in conventional 
source languages such as Fortran, Cobol or 
Programming Language-1 (PL/1), are 
corapiled and from which they are then 
recompiled into a machine language for a 
specific make and model of computer. 

Software compatibility is intended to 
reduce the percentage of total cost of an 
individual installation that is presently 
allocated for software. This cost, as well as 
the cost of hardware development, is 
remarkably high in Japan, because of 
fragmentation of the industry. Although the 
volume of production by Japanese com¬ 
panies has risen rapidly in recent years, the 
total Japanese output only amounts to about 
2 percent of world production. Divided 
among six companies, before the recent tie- 
ups between computer manufacturers, the 
volume of any given model produced has 
been small, keeping unit costs of both 
hardware and software relatively high. 
While this will be corrected in part by in¬ 
dustry reorganisation, lower costs through 
software compatibility will be an important 
extra — especially in any bid for foreign 
markets. 

Standardisation of the input-output in¬ 
terface will permit users to attach to their 
computers the peripheral equipment best 
suited to their needs, whether or not it is a 
product of a particular computer 
manufacturer. Likewise, this will simplify 
the connection of computers to existing data 
communications networks, considerably 
enhancing their versatility. 

The import of these developments for the 
Japanese market is clear. Once the new 
computer is in production, Japan’s 
dependence on foreign firms such as 
IBM, Honeywell, CDC and Sperry Rand for 
large-scale equipment will be reduced. 

Indeed, Japanese makers may have an 
important edge on the American giants, 
since the national project computer in¬ 
corporates a buffer memory, a multi¬ 
processor configuation and a virtual- 
address scheme, all in the same system. 
While each of these features can be found in 
various computers now on the market, no 
one offers them all. Since combining these 
features in one computer is difficult at best, 
in this achievement the Japanese industry 
will have gained some very effective 
leverage on world markets, as well as on 
home grounds. 

With the national project computer un¬ 
der way, the Agency for Science and 
Technology in 1971 began work on the 
$US100 million development project for a 
pattern information processing system. If 
the Japanese industry can grasp the 
initiative in this new area of application, the 
international competitive power of Japan’s 
computer technology will be strengthened 
for the big contest of the 1980s. The 
projected pattern information processing 
system will: 

Read the Japanese language, including 

Kanji, which is not yet possible with 




Japanese computers 
enter Australian market 


The FACOM 230-15 System shown 
above is the first Japanese computer 
to be marketed in Australia. Facom 
Australia Limited quietly entered the 
market in July, 1972, and was taking 
firm orders within three months. 
Facom Australia is a public company In 
the form of a joint venture between 
Fujitsu Limited of Japan and an 
Australian data entry system 
manufacturer known as Computer 
Manufacturers (Aust) Pty Ltd. 

The new company plans to expand 
from sales of the small scale 230-15 
Into the medium and large scale 
market with the FACOM 230-45S and 
230-55, which according to the 
Japanese newspaper "Japan In¬ 


dustrial Journal", have been com¬ 
petitively replacing the IBM 360 series 
In Japan and are threatening the IBM 
370 series marketing in that country. 

Fujitsu Limited is the only computer 
manufacturer in Japan which is 
completely independent of overseas 
interests and has no export restric¬ 
tions. The company Is actively ex¬ 
porting to Asian and East European 
countries. 

A FACOM 230-15 System is 
operating at the company's sales and 
display centre at 7 Dickson Ave, 
Artarmon (Sydney). A second system 
will go on display in Melbourne in the 
near future. 


present systems. This will faciliate 
processing of scientific and technical 
information generally, patent in¬ 
formation, economic and other data bank 
information as well as managerial in¬ 
formation that is expected to help 
streamline corporate management. 

Read figures and shapes of materials, 
facilitating mechanical automation for 
automatic assembling and automatic 
inspection. Weather charts. X-ray 
photographs, traffic control and other 
social systems can be further automated. 
Make possible vocal dialogue with the 
computer, for use in inquiry services by 
computers and in full computerised 
educational systems. 

The pattern information processing 
system, when developed, will solve the 
current problem of the shortage of qualified 
punchers, through direct input of letters, 
sentences, patterns, shapes of material and 
voice. 

Meanwhile, progress has been made in 
the field of information processing service. 
Of historic significance was the 
inauguration in the spring of 1970 of the 
Data Communication Service — a system 
linking telephone and telegraph circuits 
with computers — by the Nippon Telephone 
and Telegraph Public Corporation (NTT). 
For the price of a $US250 bond, subscribers 
can have a push-button telephone terminal 
installed, and the bond can be readily sold 
the next day in the lively secondary market. 
By the end of 1971 there were an estimated 
50,000 individual subscribers to the Public 
Data Communications System’s 


“calculation by telephone’’ service in the 
Tokyo and Osaka areas. 

This pioneering service enables a sub¬ 
scriber, after having established a con¬ 
nection with the pertinent Public Data 
Centre, to send the necessary commands 
and data to the Centre through the push¬ 
button telephone. The Centre immediately 
furnishes him with a verbal answer in a 
mechanically compiled series of word 
groupings. It is also planned that a sub¬ 
scriber may receive hard-copy answers, 
printed on paper tape, through a handy 
printer attached to his push-button 
telephone. Any subscriber who can follow a 
simple formula on button operation and a 
brief command system can make 
calculations. No knowledge of program¬ 
ming languages is necessary. 

Yet, through direct calculations, 
calculation by stored expressions, and 
calculation by library programs, in addition 
to the four rules of arithmetical 
calculations, fairly complicated 
calculations such as computation of com¬ 
pound interest, variance analyses, and 
integrations can be made. 

The main central equipment of the 
system, dubbed with the convenient 
acronym DIALS, is a computer which 
controls five hundred incoming circuits 
simultaneously, ensuring speedy response 
and superior cost-performance. 

A similar service, called DEMOS, is now 
offered for scientific and engineering 
calculation. DEMOS is basically a time¬ 
sharing system which enables the sub¬ 
scriber to prepare his own programs, store 
them in his own disc-storage file area at the 
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THE INNOVATORS 


Most of JVC NI VICO Stereo and discrete 4 channel components 
incorporate exclusive inventions. 

For example the CD4 — 4 channel discrete record system which 
guarantees the only complete separation of sound. 

This revolutionary achievement and many others has set JVC 
NIVICO apart from the ordinary. 

JVC NIVICO line of Hi Fi components, the world's most advanced, 
include amplifiers, reel to reel/cartridge/cassette decks, turntables, 
speaker systems and pre-recorded 4 channel material. 





For a free colour Hi-Fi catalogue write to: 
Hagemeyer (Australasia) N.V. 

P.O. Box 49 

Kensington, N.S.W. 2033 


Guaranteed and serviced 
across Australia by 
Hagemeyer (Australasia) N.V. 

Sydney Melbourne Adelaide Brisbane Perth 


VICTOR COMPANY OF JAPAN. LIMITED 
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Computer Power . . . 


Centre and use them by operating a 
keyboard printer in his own office. 

The Japanese computer manufacturing 
and service industries have a number of 
other things working for them which go a 
long way toward explaining their 
phenomenal growth of the last 10 to 15 
years. 

First, MITI and other government 
authorities have adopted positive policies to 
help promote the computer industry as the 
foundation of tomorrow’s information 
society. Sales,,and hence usage, of domestic 
computers have been speeded up through 
the establishement of a leasing company, 
capitalised jointly by the six Japanese 
computer makers. 

Recently, the Data Processing Service 
Training Institute was established by MITI 
to meet the current and growing demand for 
well-trained and qualified cyberneticists 
and data processing engineers. The In¬ 
stitute also conducts an annual official 
qualification test for data processing 
engineers. Just how rigorous this system is 
can be seen from the results of the Second 
Qualification Test, held in 1970: only 2,626 
out of 23,428 applicants passed the test. 
Please note: the youngest of the successful 
applicants was a 14-year-old student. 

Like that 14-year-old student, Japan’s 
future is very much linked to the computer, 
information and automation industries. 
During the 1970s, Japanese computer usage 
should continue to grow at a fast pace. 
Computer usage, until now confined to large 
businesses, will extend to retailing, small 
manufacturing industries now under the 
gun to improve productivity, to education 
and to the professions. Fast growth of 
computer applications at home should 
continue to provide major stimulus for 
Japan’s computer industry. 

Based upon strong domestic demand, the 
Japanese industry will be in a good position 
to bid for a share of the world market now 
dominated by the American giants. 

While the Japanese computer industry is 
still very small when compared with the 
iron and steel or the automobile industries, 
by the end of the 1970s domestic output of 
computers, related equipment and software 
should be in the neighborhood of $US12,000 
million annually. Output should increase 
during the decade at considerably better 
than 30% a year. 

By 1980, Japan’s computer industry will 
be considerably less dependent on imported 
technology than it is today. While the with¬ 
drawal of RCA and GE from the field and 
the reorganisation of the Japanese industry 
will hasten the process, it would have taken 
place in any case. Over the current decade, 
emphasis will be placed on developing new 
technology within the country, and the 
Government will foot an increasingly im¬ 
portant part of the bill. 

This will mean that more domestic 
computers will be not only Japanese-made, 
but also Japanese-designed as the decade of 
the 1970s progresses. 

As a result, Japan should be marketing 
internationally competitive, large-scale, 
high-performance computers well before 
1980. In the process, research and 
development will pay dividends in terms of 
foreign market leadership in other fields. 


Already the national computer project has 
produced innovations in the form of im¬ 
proved memory cores, new input/output 
devices and the incorporation of LSI cir¬ 
cuits into electronic desk computers, which 
have succeeded in capturing 70 percent of 
the world market in the short span of five 
years! 

Under these circumstances, government 
protection becomes somewhat superfluous. 
Liberalisation of computer imports and 
foreign capital investment in the computer 
industry is already scheduled, over the loud 
objections of much of the industry. Still, the 
Japanese Government will continue to give 
significant active support to the domestic 
computer industry — including public funds 
for R & D, loans as well as tax and other 
incentives. 

Most probably, too, government and other 
public procurement policies will continue to 
give preference to Japanese-made, and 
increasingly to Japanese-designed, com¬ 
puters — especially as the latter become 


more tailored to special Japanese needs. 

With world demand for computers ex¬ 
pected to grow at a very fast pace over the 
decade, and with a strong home market 
base well-established, Japan can be ex¬ 
pected to undertake a major export drive by 
1975. Japanese computer manufacturers 
will seek markets not only in less-developed 
countries and in Eastern Europe, but also in 
Western Europe and the United States. 
Alert manufacturers and distributors in 
these markets will go increasingly the route 
of a US software dealer who recently signed 
an agreement to market two medium-sized 
computers that have been designed and are 
produced in Japan. 

Quite clearly, the successful strategy will 
be: “If you can’t beat them, join them!” 
And this is just what a recent French 
mission had in mind when it arrived in 
Tokyo looking for ways to combine forces 
with Japanese makers in an effort to build a 
multinational venture to give IBM a run for 
its money in world markets. 0 
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with a new DMM that out-dasses all competition 



$715. That’s the full price for complete 
multimeter capability: 5 DC ranges, 4 AC 
ranges, 5 ohm ranges. 



ONLY 7y2 LBS., with self-contained bat¬ 
tery pack. Compact and lightweight for 
easy use ... anywhere. 


naiiBia 



4-DIGIT LED. 5th digit for 100% overrange, 
with leading zero suppression. Easy read¬ 
ing, reliable, cooler. 

BATTERY CHECK. Shows operating hours 
remaining. When battery is low, automatic 
shut-off prevents wrong reading or battery 
damage. 


GOOF-PROOF. Exclusive cam-interlock 
^@(5)© absolutely prevents mis-matching of range 
and function. 



EASY ACCESS. Just loosen 2 screws to 
remove case. Display and battery pack 
plug-ins for easy, fast replacement or 
repair. 


AUTOMATIC BRIGHTNESS. The LED 
(\^ self-adjusts intensity to ambient light 
conditions. 



RUGGED. Virtually unbreakable case. 
Weatherproof. Reliable for roughest field 
use. Won’t quit. 



SPARE FUSE. Fuse box has no-shock 
safety interlock. Never leaves you dead in 
the field. 



NO CREEP. Non-slip-grip feet won’t let 
this DMM slide away. 


So, before you buy any old standard DMM, check out this new 
Dana Model 4300'Multimeter. It has all the performance specs 
you need ... plus all these features designed to make your job 
easier and safer. Write for literature on Dana Model 4300 
today. Or phone any of the numbers below. 



Distributed by: 

JACOBY # 

MiTCHELL 


SYDNEY: 630 7400 
MELBOURNE: 41 7551 
BRISBANE: 44 4674 
ADELAIDE: 93 6117 
PERTH: 285725 
CANBERRA: 95 9138 
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Historic receiver 
recreated for museum 


Remember our story in the July issue about the vintage television system 
which was reconstructed for the Science Museum of Victoria by Australian 
radio pioneer Qil Miles? Never one to rest on his laurels, the indefatigable 
Mr Miles is still hard at work: recently he showed us a replica of a 1924 
vintage two-valve shortwave receiver built for the same museum. 

by JAMIESON ROWE 


Gil Miles first went on the air as a radio 
amateur in 1919, when spark transmitters 
and crystal detectors were the order of the 
day. Then living at East Camberwell in 
Victoria, he was first allocated the callsign 
“3H”, which was subsequently altered to 
“ASH”. This was the callsign he held in 1924 
when he constructed the original model of 
the two-valve receiver shown in the 
photographs. 

When I talked to him recently in his 
workshop in the Sydney suburb of Campsie, 
Mr Miles recalled the frequent contacts he 
had made with amateurs in England and 
the USA using the original receiver with a 
multiple-cage aerial system atop a 60-foot 
mast. For its time, it was an impressive 
performer, as testified by a selection of 
original QSL cards which have been 
brought to light from the Miles scrap-book. 

Now, in response to a request by the 
Science Museum of Victoria, Mr Miles has 
reconstructed a replica of his original 
receiver. Like the original, the replica tunes 
from 32-80 metres (9.5 — 3.5MHz). One of 
the two valves is used as a regenerative 
detector, the other as a transformer- 
coupled audio amplifier. The detector valve 
is a type “DV”, with its base removed to 
reduce RF losses (often required with early 
valves), while the audio valve is a type 
“UV199”. Both are original valves, but still 
in good working condition. 

Tlianks to the generosity and willing co¬ 
operation of some of his many friends, who 
raided their attics and junk-boxes for 
vintage parts to supplement those already 


to hand, Mr Miles has been able to produce 
virtually a perfect replica of his original 
1924 receiver. Of particular help was Mr 
Frank Harrison, of Adelaide, who like Gil 
Miles was an active radio constructor in the 
twenties. 

The new receiver is complete down to 
hand-wound “low loss” air cored coils, 
varnished wooden baseboard and levers to 
alter coil coupling, ebonite front panels and 
control dials, engraved terminal posts and 
wirewound filament rheostats. Even the 
wiring uses the authentic square-section 
tinned copper busbar, and is laid out with 
the strict geometrical precision popular at 
the time. 

As a point of historical interest, Mr Miles 
recalled that the type of “low-loss” tuner 
used in the receiver had only just been 


developed in 1924, by the pioneering US 
amateurs Perry Briggs, IBGF, and Fred 
Schnell, IMO. In the parlance of the day the 
Miles receiver would thus be described as 
having a “IBGF tuner”. 

The receiver is fully operational, using a 
4V accumulator for filament power and a 
90V “B-battery” for high tension plate 
supply. No doubt it is well capable of 
duplicating the performance of the original 
receiver, although it probably won’t be 
called upon to prove this at the museum. 

Rather it will be allowed to rest in a 
position of honour, surrounded by the array 
of early QSL cards. Together with the 
vintage television system donated to the 
museum earlier this year, it will form part 
of an exhibit showing the development of 
Australian communications. 

Meanwhile, Gil Miles has already turned 
his attention to new projects. As part of his 
amateur radio activities he has already 
built a test signal generator for aligning his 
slow-scan TV monitor, and is planning a 
flying-spot scanner. In between times, he 
has developed an emergency signal alarm 
for elderly folk living alone, and an 
automatic distress signal lamp system for 
small boats! 0 


Front view of the 
receiver, an exact 
repHca of the one built 
by Gil Miles in 1924. 




At left is a view of the rear of the receiver, showing most of the wiring, which is in authentic "square-section"busbar. At right are 
some original 1924 QSL cards to be displayed with the receiver in the museum. 
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Radio amateurs save lives 




American amateur operators in New 
York State worked for days without 
rest to keep communication lines 
open in a massive flood. 


It all started with an Army Corps of 
Engineers flood advisory warning being 
sent to the Monroe County (NY) Office of 
Civil Defense on the afternoon of June 21. 

That message — of floods in New York 
State’s Southern Tier — sent Arthur T. 
Brown, Civil Defense radio officer, into 
action. From his fifth floor office at Kodak, 
Brown called James P. Collinsworth, a 
fellow Kodak Office worker and the area’s 
American Radio Relay League emergency 
co-ordinator. 

Soon they were meeting in Brown’s office 
and mapping the strategy that would help 
save scores of lives and make it possible for 
thousands of homeless flood victims to 
speak to dislocated segments of their 
families and to rescue workers. 

Here’s how the “hams” got involved. 

By 5pm, Brown and Collinsworth had 
telephoned fellow hams, and they in turn, 
were at their rigs alerting dozens, that later 
multiplied to hundreds, of New York State 
amateur operators. 

The message was clear: We had more 
than enough rainfall to create serious flash 
flooding and the Almond Dam had already 
given way. ITiis would not be an exercise. 
Hams would be expected to give all their 
available time to the relaying of messages 
in and out of places like Homell, Wellsville, 
Almond, and later Montour Falls, Clean, 
Portville, (Doming, Elmira, and Painted 
Post. 

There would be messages going to 
Alaska, Europe, and California, as well. 
One message from a ham, sent by amateur 
radioteletype to Collinsworth’s wife at their 
home in Macedon, NY, stated: “Jim asked 
me to let you know where he is. There is an 
emergency in the Southern Tier of the state 
and Jim is at CD headquarters handling 
traffic. Don’t know when he will be home. 
He is a very busy fellow at the moment. . . 
doing a good job.” 


Jim worked most of that night, as did 
others. Many worked their regular jobs 
during the day and assisted with flood relief 
work at night — one or two hours of sleep 
was the most they permitted themselves. 

On Thursday (June 22), one pair of 
operators went into Wellsville, NY, and 
found it completely cut off from the rest of 
the world. They were Warren Spar, a 
Brighton High School student, and Alan 
Gonsenhauser a college sophomore. Gon- 
senhauser worked for 98 hours with only one 
hour of sleep. 

When communications were restored to 
Wellsville, Gonsenhauser took a day off, 
then headed for Corning, NY, to help rescue 
efforts in one of the hardest hit areas in the 
state. 


Joseph Hood and Robert Reifstack, em¬ 
ployees of Kodak in Rochester NY, manned 
an emergency communications centre in a 
hospital at Montour Falls. Three hospitals 
were completely destroyed by the flood. 

At the Erwin Valley School near Corning, 
hams set up an emergency radio message 
centre in school offices that, only a few 
hours before, were awash in muddy flood 
waters. Helping them was Pete Radding of 
Corning, who had ruined his car engine as a 
result of his marathon relaying of messages 
out of the flood area. 

The real test for the hams and their 
equipment was maintaining com¬ 
munications between doctors and co¬ 
ordinating efforts in the various areas after 
hospitals in Corning, Elmira, and Wellsville 
were destroyed. Radio messages from 
doctors in the devastated areas were 
relayed to evacuation hospitals at Beaver 
Valley, Montour Falls, Clifton Springs, 
Rochester, and Syracuse, all in New York 
State. 

After the emergency, a hospital ad¬ 
ministrator at the Schuyler Hospital in 
Montour Falls said that when he was first 
asked by ham operators if they could be of 
assistance he was sceptical. Now, he would 
like to have radio operators assigned to the 
hospital for emergencies and radio 
equipment kept at the hospital in a place 
that is above any future flood stage levels. 

One observer equipped, “Guglielmo 
Marconi couldn’t have done a better job.” 


This emergency message centre was in a 
primary school room which had been 
flooded to the ceiling. Pete Radding of 
Corning NY confers with James Collins¬ 
worth, emergency co-ordinator of the 
American Radio Relay League. 
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Give or get these for 
a really happy Christmas 






(and amuse yourself during the holidays) 


SPECIALS 

Build yourself a motor speed controller for 
bench drills, electric motors etc, full 750 
watt rating. 

KIT D.S.E. 1 Includes 10 amp S.C.R., Pot, 
Diodes and simple circuit $5.75. 


WIDE SELECTION OF BOOKS 

Two popular ones from G.E. 'EXPER¬ 
IMENTERS MANUAL' covers fundamentals 
in the first 46 pages then over 40 interesting 
experiments — amps, speed controls, elec¬ 
tronic dice etc etc. 250 pages for $3.40 
(P&P 30c) 

TRANSISTOR MANUAL, latest edition has 
over 650 pages covering theory through to 
specifications. Circuits too for everything 
imaginable. Ljmited quantity only at $3.50 
(P&P 30c) 


oiCKSMnrH 

ELECTRONICS 

CATALOGUE 


NEW SPACE AGE PHOTOCELL KIT 

Uses satellite cells, 7 in the kit plus 24 page 
book. Circuits for radios transmitters etc 
Cells will drive mini electric motor!! 
Fraction of true value and only at Dick's 
$10.95 (motor for direct solar cell operation 
$6.50) (P&P 30c both items) 


EVERYONE NEEDS ONE 

Dick's catalogue is absolutely essential. With 
FREE discount vouchers, FREE pre-paid 
order form. Hi Fi, amps, tapedecks, amateur 
gear, aerials, 1000's and 1000's of 
components, test gear, data, formulae, 
symbols , tools. All at the lowest prices 
possible. The greatest bargain ever at 50 
cents (you should save that easily on your 
first order!!). 


KIT DSE-12 includes above and hardware 
(metal box, power connectors etc) to 
make complete drill speed controller $9.75 
(P&P 30c) 

Philips high quality carbon % and Vi watt 
resistors 4c each or $3.00 per 100. 
BC108 transistors: 10 for $3.00. 

2N3055 transistors: 10 for $13.00. 



500 PAGE POCKET BOOK 

The world famous Philips reference book 
gives data on all their products, components 
etc and a whole host more. And it only costs 
$2 (P&P 30c) 



10 ini KIT 

Build ten interesting projects and learn 
basic electronics at the same time. As an 
added feature this kit includes a solar cell 
which will operate the projects. 

Value at $8.95 (P&P 50c). 

CRYSTAL RADIO KIT - Takes only an 
hour to build, will receive local stations, no 
battery required. $4.95 (P&P 30c) 


THE ULTIMATE KIT '150 IN V 

Fantastic educational kit for everyone — even 
professors can* benefit from this one! 150 
experiments without a soldering iron. Just 
about the only thing you can't build is a 
T.V. set. Comes In a wooden case and Is 
phenomenal 
value at 
$35.95 
(P&P $2) 


EVERYTHING FROM A 6 CENT 
DUST CORE 

Dick stocks everything at his wholesale 
premises in Gore Hill (near Channel 2). 
Plenty of parking. 2 hour Mail Order with 24 
hour STD service. Call NOW to avoid disap¬ 
pointment. DICK SMITH WHOLESALE 
COMPANY 162 Pacific Highway, Gore Hill 
2065. 439-5311 


Dear Santa Dick. Please send me your 
Catalogue for a Happy Christmas. I 
enclose 50 cents towards the cost (stamps 
will do) knowing that it contains special 
50c discount vouchers. 


I Name 


I Address 

■ . 
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NEW FROM FLUKE 



THE FLUKE MODEL 8000A DIGITAL MULTIMETER, A TRULY VERSATILE/^ INSTRUMENT 
WITH 0.1% DC ACCURACY, 3 FULL DIGITS WITH 100% OVERRANGE. 

AUTO - POLARITY AND FULL PROTECTION. 


CHECK THESE SPECS! 

DC VOLTAGE 

Ranges: ±199.9mV, 1.999V, 19.99V, 199.9V, 1199V 

Accuracy: (1 year 15°C to 35^0 ± (0.1% of reading +1 
digit) 

Input Impedance: 10 Megohms all ranges 

Normal Mode Rejection: Greater than 60 dB@50Hz, 60 Hz 

(Common Mode Rejection: Greater than 120 dB@ dc and 
50Hz, 60Hz 

Maximum Input Voltage: 1200V rms all ranges 

DC CURRENT 

Ranges: +199.9uA, 1.999mA, 19.99mA, 199.9mA, 

1999mA 

Accuracy: (1 year 1 to 35 C) i (0.3 ^ of reading +1 
digit) 

Voltage Burden: 0.22V maximum up to 2 amps 

Maximum Input: 2 Amps rms (fuse protected) 

RESISTANCE 

Ranges: 199.9^ 1.999K 19.99Ka 199.9Kr2, 1999Kn, 

1999Mn 

Accuracy: (1 year, IB^C to 35^0 All ranges except 
20Mn + (0.2 % of reading + 1 digit). 20M^2 range + 
(0.5% of reading +1 digit) 


AC VOLTAGE 

Ranges: ±199.9mV, 1.999V, 19.99V, 199.9V, 1199V 
Accuracy: (1 year, 1 to 35^0 45Hz to lOKHz ±(0.5% 
+ 2 Digits). 10KHzto20KHz ±(0.7% + 2 Digits) 

Input Impedance: 10 megohms in parallel with 100 pf 
Common Mode Rejection: Greater than 60dB!@ 50Hz, 

60Hz. 7 

Maximum Input Voltage: 1200V rms, not to exceed 10 

volt. Hz product on 20,200,1200V ranges. 500V rms on 
200mV and 2V ranges. 

AC CURRENT 

Ranges: ± 199.9uA, 1.999mA, 19.99mA, 199.9mA, 
1999mA 

Accuracy: (1 year, IB^C to 35^0 45Hz to lOKHz + 
(1.0% of reading + 2 digits) 

Voltage Burden: 0.22V maximum up to 2 Amps 

GENERAL: 

Max. Common Mode Voltage: 1200V peak 
Operating Temp. Range:-lO^C to +550C 
Storage Temp Range: 40^0 to +850C , 

Humidity: 0 to 90% RH to + 35°C. 0 to 80 % RH + 350C 
to + 550 C. 

Display: 7-segment LED, 

Size: 8 72" x 2 72" x 10" — 2%lbs. 


OPTIONS: Rechargeable Battery Pack; BCD Data Output; H igh Voltage Probe; RF Probe; Clamp-on AC Current Probe. 

THE PRICE — A REALISTIC $265.00 — AND THEY’RE IN STOCK 


ELMEASCO IIMSTRUMEIMTS PTY. LTO., 

P.O. Box 334, Brookvale. N.$.W.2100 -93-7944; Melbourne: 26-1552; Adelaide; 64-3296; Brisbane: 71-3366. 
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EXPERIMENTAL SPACE STATION at Ah- 
medabad was built by the Indian Govern¬ 
ment in collaboration with the International 
Television Union (ITU} under the United 
Nations Development Program. 


By deliberately rejecting foreign 
capital and technology, India has 
chosen to develop a small, but 
home-owned electronics industry 
which is now developing rapidly. N. 
Viswanath reports from New Delhi. 



Electronics in India 


At the time of independence in 1947, India 
had virtually no capacity for electronic 
production. A small beginning was made in 
the fifties with the establishment of Indian 
Telephone Industries and Bharat Elec¬ 
tronics Ltd, both public (government 
sponsored) companies. A few private 
companies were also set up, principally to 
produce radio receivers. 

Until the beginning of the sixties most of 
these firms, both public and private, based 
their production either on joint ventures 
with foreign partners or on purchased 
foreign technology. 

In 1963, the Government of India set up a 
committee under the chairmanship of the 
late Dr J. H. Bhabha, India’s top atomic 
scientist, to make an assessment of the 
country’s electronics requirements over the 
next ten years. Its report was submitted to 
the Government early in 1966 and the 
Government accepted all its recom¬ 
mendations and started implementing 
them. 

During 1964, India produced electronics 
equipment only to the value of $2.9 million 
and electronics components valued at $4.4 
million. 

The Bhabha committee estimated that 
over the ten-year period from 1966 to 1975, 
production of all items of electronics 
equipment should total about $1,800 million. 
It also visualised, by 1975, an annual 


production of equipment worth $330 million, 
components worth $93 million and $28 
million in other electronics materials. 

It indicated that to achieve these targets, 
India would need an investment of about 
$190 million along with 45,000 scientists, 
engineers and technical personnel, 240,000 
skilled workers and alx)ut 100,000 sup¬ 
porting staff. 

The Electronics Corporation of India 
Limited (ECIL) was established at 
Hyderabad in 1967. It has eight divisions 
which manufacture a wide range of elec¬ 
tronic systems, instruments and com¬ 
ponents. 

On the instrumentation side, the Cor¬ 
poration is engaged in production of nuclear 
instruments for application in industry, 
agriculture, research and medicine. The 
instruments include oscilloscopes, pulse 
generators, ultrasonic flaw detectors, 
scanners, medical spectrometers, etc, some 
of which were being imported until 
recently. It has designed and manufactured 
control panels, relay and solid state logic 
equipment, control equipment, and process 
surveillance equipment for the Rajasthan 
Atomic Power Project. 

ECIL achieved a landmark when it 
developed and manufactured India’s first 
computer, the TDC-12. This is a real time 
computer designed and fabricated entirely 
by Indian scientists and engineers using 



Indian technology. The computer is on a par 
with the best of its kind anywhere. It finds 
important application in education, in¬ 
dustry and nuclear research. 

The analog computer made by the Cor¬ 
poration has a simple and direct method of 
programming which enables study of 
complex problems involving a number of 
simultaneous differential equations. 

In the communication area, ECIL is 
working on microwave systems, units and 
components which will be useful in the 
various earth stations being set up for 
reception from satellites. 

The Corporation has been given the task 
of building ground equipment for the 
satellite instructional TV experiment, being 
carried out for the first time in the world, 
which deploys approximately 5,000 special 
ECIL-made TV receivers in various parts of 
the country. These would receive programs 
directly from a satellite. 

On the components side, ECIL makes a 
variety of contributions to defence. The 
defence components produced by the 
Corporation as typified by its tantalum 
capacitors, high grade resistors and syn¬ 
chros, are widely used in defence equip¬ 
ment manufactured in India. In the 
semiconductor field, components like Zener 
diodes, power transistors, rectifiers and 
detectors made by ECIL are in great 
demand. It has also undertaken the work of 
growing single crystals of germanium and 
silicon. 

All components made by the Corporation 
find use in precision instruments such as 
computers, defence equipment, servo¬ 
mechanisms and portable or transistorised 
equipment. 

Production of professional electronic 
instruments and equipment has increased 
in recent years. Output in 1971 was valued at 
$36 million compared to $28 million in 1970. 

Use of computers is gaining ground in 
India. There are 160 digital computers in 
operation at present. Computer develop¬ 
ment started in 1954 when steps were taken 

INTEGRATED CIRCUIT MANUFACTURE 
One advantage of a late start in the elec¬ 
tronics business is the bypassing of valves 
and discrete semiconductors in favour of 
ICs. 1C photography at left is being done at 
the Central Electronics Engineering 
Research Institute iCEERD. 
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Electronics in India . . . 


ELECTRONIC CONTROL system for diesel 
locomotives is given a final check-out at the 
CEERI factory in Piiani, Rajasthan State. 


to develop a general purpose digital com¬ 
puter. The machine was completed in 1960; 
another one was built in 1966. More 
recently, the Tata Institute of Fundamental 
Research, Bombay, and the Atomic 
Research Centre, have successfully com¬ 
pleted the development of digital computers 
of contemporary design. 

In addition to the growing internal 
demand, Indian electronics goods are being 
exported to several countries. Starting with 
just $90,000 worth of goods in 1966, exports 
touched $5.5 million in 1970 and $8.3 million 
in 1971. It is estimated that by the end of 1973 
(the end of India’s Fourth Five Year Plan) 
the aggregate production of electronic 
goods would be about $1,330 million, and the 
aggregate exports would reach $98 million. 

Research and product development are a 
continuous process in India’s electronics 
industry. Several manufacturing com¬ 
panies have their own well-equipped and 
well-manned laboratories. Also, there are a 
few private laboratories engaged in 
research. 

The Central Electronic Engineering 
Research Institute at Pilani in Rajasthan 
State has develo^d its own knowhow not 
only for TV receivers and tape recorders 
but also for such accessories as trans¬ 
istorised TV vidicon cameras, TV pattern 
generators, TV pulse generators, TV video 
monitors, TV antennas, video and pulse 
distribution amplifiers, mixers, power and 
stereo amplifiers, transistor head am¬ 
plifiers, etc. 

The Electronics Systems division of the 
Space Research Organisation in Ah- 
medabad has also developed TV sets for the 
satellite television instructional ex¬ 
periment. The sets have been developed in 
three sizes — 11 inches, 19 inches and 23 
inches. 

Two Indian scientists. Dr Udupa, and Mr 
Narasimhan, of the Electronics Research 
Division, have invented a process for 
coating graphite anodes with lead dioxide to 
prevent anode disintegration. This will not 
only result in a saving in the cost of anode, 
but also make subsequent purification of the 
product unnecessary. Adoption of the new 
electrodes for manufacture of chlorates will 


ASSEMBLY LINE at Electronics Cor¬ 
poration of India Limited (ECiL) in 
Hyderabad. ECiL has eight divisions 
engaged in manufacture of a wide range of 
electronics equipment and systems. One of 
their products is the AC-20 Analog 
Computer shown at right. 

save about $9 for every metric ton of 
chlorate produced. The cost of coating the 
graphite anode is only 22 cents for an area of 
one square decimetre and one mm 
thickness. The life of the anode is two years. 

The lead oxide anodes have also suc¬ 
cessfully replaced the expensive platinum 
anodes being used in electrolytic production 
of perchlorates. 

In another case, two brothers of Lucknow, 
Amod Gujeral and Deepak Gujeral, both 
trained at the Massachusetts Institute of 
Technology, have set up a factory for 
manufacture of such sophisticated in¬ 
struments as heart monitor, the polygraph 
and associated recorders. The heart 
monitor is made from entirely Indian 
materials and components. It helps in 
minute-to-minute physical assessment of 
patients suffering from coronary heart 
diseases. 




The monitoring equipment consists of 2, 4, 
6 or 8 bedside monitors according to the size 
and requirements of the hospital. Separate 
bays for serious heart patients are provided 
with bedside monitors. Each bedside in¬ 
strument is plugged into a special wall 
receptacle and has a 5in circular screen and 
a heart-rate meter with two contols. 

In addition, the monitor has high and low 
alarm systems which are visual and 
auditory. A continuous neon-bright trace of 
the patient’s electro cardiogram is 
displayed on the screen. The two controls on 
the heart-rate meter are set at high and low 
levels. As soon as the needle moves beyond 
these control points, a bulb lights up and 
simultaneously a beep-beep sound is heard 
over the speaker indicating that the patient 
is in danger and needs immediate help. 

The Indian Telephone Industries factory 
at Bangalore is now manufacturing an 
electronic telephone exchange, and 
wideband microwave communication 
systems employing the latest techniques 
and electronic components. The 6GHz 
microwave system is capable of handling 
1800 telepnone channels and a TV channel. 
A fully transistorised wide-band 6MHz 
coaxial system providing 1380 telephone 
channels is also under manufacture and 
another, also fully transistorised, 12MHz 
coaxial system to provide 2400 telephone 
channels is under development. 

The ITI has also undertaken the design of 
all the earth station equipment for the 
second earth station to be installed in the 
northern region of India for its link-up with 
the Indian Ocean Satellite. 
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TEAC's new mulU-tpack 
decks are the feurmost. 



3340 records superb four-channel stereo, as well as regular 
two-channel stereo and %-track mono. ^ 


Australian Musical Industries Pty Ltd 
155 Gladstone St, 

South Melbourne Vic. 3205 

Ph. 69-7281 

619 Pacific Highway, 

St Leonards, NSW 2065, Ph. 439-5752 


With the optional AX-20 
mixdown panel. Simul-Sync 
recording can be dubbed 
down to two-channel stereo 
or mono demos i 


If you prefer slightly less 
four-channel sophistication, 
take a look at our new A-2340. 
It's like the A-3340 but with 
772 and 3% ips speeds, and 
takes 7-inch reels. 

If you want the fourmost, 
you owe yourself the best- i 
aTEAC A-2340 or A-3340. i 


If you'd like to know 
more, write to us for 
theTEAC Catalogue, 
price list and 
franchised 

dealer i 

list. J 


TEAC was the first to introduce four-channel decks, long before 
any others were around. Now we introduce the incomparable 
A-3340: destined to be the fourmost. 

A proven pro, this deck combines the best features of TEAC's 
forerunners. At first glance, you're struck by its audio sophistication. 
It's professional lO!^" deck with 15 and IV^ ips speeds, and it 
delivers "four-in-hand" versatility. TEAC's Simul-Sync system for 
recording individual instruments separately at any time, all in 
perfect sync. Added to its "one-man-band" recording ability, the 


TEAC. 


w® A SOUND IDEA 
Australian Distributors: 
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A unique integration 
six instrument facilities 




b.w.d. 603 MINI-LAB 



WINNER OF AWARD 
FOR OUTSTANDING 
EXPORT ACHIEVEMENT 


F.I.S, CAPITAL CITIES, AUSTRALIA. 
Plus tax if applicable. 


■ EIGHT DECADE FUNCTION GENERATOR . . 0.01Hz —1MHz 

■ SEVEN WATT DC COUPLED POWER AMP. . 15V AND 1 AMP. OUTPUT 

■ THREE 15V 1A POWER SUPPLIES.45V AT 1A IN SERIES 

■ XI TO X100 GAIN OP. AMP. (DC COUPLED) INVERTING OR NON-INVERTING OUTPUT 

■ 0-200V 25MA POWER SUPPLY AND.6.3-0-6.3V AT 1 AMP. AC 

The function generator can be simultaneously AM and FM modulated, its output can be offset 
± 5V and the square wave has a variable 10-1 mark space ratio. 

Balanced outputs and a variety of additional waveshapes can be obtained with the op-amp, 
the power amplifier will drive ± 15V into >8n at frequencies to >20kHz and the L.V. power 
supplies can supply 15 Watts each to power your circuits. 

A comprehensive handbook covering each facility is supplied. 



B.W.D. ELECTRONICS PTY. LTD. 


DESIGNERS AND MANUFACTURERS OF THE FINEST ELECTRONIC INSTRUMENTATION. 

329-333 Burke Road, Gardiner, Vic. 3146. Ph. 25 4425. 127 Blues Point Road, North Sydney, N.S.W. 2060. Ph. 929 7452. 
S.A. A. J. Ferguson Pty. Ltd. Ph. 51 6895. W.A. Cairns Instrument Services. Ph. 23 3871. 

Old. Warburton Franki (Brisbane) Pty. Ltd. Ph. 51 5121. A.C.T. Associated Scientific Sales Pty. Ltd. Ph. 95 9138. 

N.T. J.C. Electronics. Ph. 3605 and from B.W.D. Agents around the world. 
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We try the colour VCR 

PHILIPS N1500 VCR Is a self-contained 
colour receiver / recorder with its own 
varicap tuner for VHP and UHP 
channels. Close-up view below shows 
the pre-tuning controls being set up so 
channels can be selected by simply 
pressing the numbered buttons. 





We got a brief look at the future the other day when Philips Industries loaned 
us one of their new colour video cassette recorders (VCR) for a preliminary 
evaluation. The recorder is now available In Australia for a variety of com¬ 
mercial and educational uses and will be available later for home use. A special 
report by Dick Levine. 


Philips representatives have been 
demonstrating their new model, the N1500 
VCR, to potential customers since August, 
although delivery dates were originally 
thought to be in the distant future — 
possibly as far off as early 1974. But with 
considerable local buyer interest to spur 
them on, the Philips Vision and Sound 
Division was able to get the delivery 
timetable moved up by a full year and first 
deliveries are expected next month. 

The N1500 is a surprisingly compact 
machine considering that it not only has 
audio and colour video recording and replay 
facilities, but also contains the entire front 
end of a colour TV receiver — everything 
but the picture tube and its associated 
circuitry. It is therefore capable of 
receiving and recording a program from 
one channel while its companion TV set is 
receiving another. Philips designers must 
have had in mind those ingenious program 
planners who seem to delight in scheduling 
the evening’s best programs all at the same 
time! 

Besides recording off air the recorder is 
designed for use with the Philips LDH 0050 
Monochrome Minicompact video camera 
and with a microphone, gramophone or tape 
recorder. When replaying video “home 
movies” a separate audio output is provided 
for feeding the recorded audio signal to an 
amplifier. 

For home use the TV aerial is connected 
to the recorder and the recorder’s RF 
output to the TV receiver. An RF booster 
amplifier operates continuously as long as 
the recorder is plugged into the power out¬ 
let, even if the recorder is switched off. 

The model we evaluated had an additional 
video output connection for use with colour 
monitors. All models sold in Australia will 


be thus equipped until colour TV receivers 
go on sale here. This will have some ad¬ 
vantages for the commercial and 
educational users of these early models, as 
a superior picture can be obtained on a 
video monitor. The signal does not have to 
be converted to an RF carrier in the 
recorder and then demodulated again in the 
receiver. 

The recorders currently available are the 
standard European PAL models (with the 
exception of the video output) which are 
designed for use with European receivers 
having UHF tuners as well as VHF. The 
recorder RF output is designed to be fed 
into an unused UHF channel. Presumably 
recorders specifically designed for the local 
domestic market will contain VHF 
modulators. 

Twin head helical scan is used, with a 
very cleverly designed automatic threading 
mechanism. As with any helical scan 
system the tape must be wrapped around 
the head drum for more than 180 degrees 
during operation. To do this in conjunction 
with a continuous reel-to-reel cassette, the 
entire drum mechanism picks up the loop of 
tape visible at one end of the cassette and 
revolves about 180 degrees, carrying the 
loop of tape with it (see illustration). This is 
powered electrically, but the mechanism is 
spring loaded mechanically so that it 
automatically returns to the unthreaded 
position in case of power failure or some 
other mishap in operation. 

Unlike the Philips audio compact 
cassette, the V 2 -inch tape in the VCR 
cassette is spooled in two concentric, or 
“stacked” reels. It moves past the helical 
scanning heads at about 5V2ips. Rotational 
speed of the 105mm head drum is locked to 


field frequency in the direction of tape run. 

The cassette, which is about the size of a 
thick paperback book, is inserted into a 
cassette lift which pops straight up out of 
the recorder when the “eject” button is 
pressed. As the lift is pushed back down into 
the recorder the tape loop is positioned for 
pickup by the automatic threading 
mechanism. 

Chromium dioxide tape is supplied, with a 
60 minute cassette containing 520 metres of 
tape in a 5 X 5% x 1% inch cassette. Rewind 
time for this length is about 400 seconds. 
Cassettes with 45 minute playing time will 
be available initially, with 30 minute and 60 
minute sizes available later. The tape is 
well protected against dust and damage. 
Break-out tabs for protection against ac¬ 
cidental erasure, similar to those used on 
the audio compact cassettes, are provided 
on the cassette. 

Most of the controls on the recorder would 
be familiar to anyone who has operated a 
good audio cassette recorder. Large key 
switches control the record, stop, forward 


ELECTRONICS Australia, Decennber, 1972 




The new 45 minute video cassette 
compared in size to the well known 
Philips audio compact cassette. 
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TEAC’s AN-60, AN-80 and AN-180 

Noise-Reduction Units. 



If Rossini 
were alive today, 
he would set 
their specs 
to music. 


Rossini once made this boast and could probably have delivered. But a 
recording of the music on the best of today's cassette or reel-to-reel 
machines with their inherent noise and hiss could never capture the 
clean, crisp sound of the Rossini laundry list. 

With the introduction of TEAC's AN-180 Dolby* Noise-Reduction 
Unit, Rossini's Laundry Largo and just about anything else you record 
will have the same brilliance and luster as the original. 

Our Dolby circuit removes machine and tape noise with such 
thoroughness that there Is a signal-to-noise ratio improvement of 3 dB 
at 600Hz, rising to 5 dB at 1000Hz and 10 dB at 4K Hz and above. 

Because we manufacture the ICs used In our Dolby circuit to extremely 
tight tolerances, ours operates at distortion levels of less than .3% — 
lower than many competitive units. So you see there Is no question that 
you should have a TEAC Dolby Noise Reduction Unit. 


TEAC 

AN-80 



We designed the deluxe AN-.180 not only to Dolbyize fine decks, but to 
afford them features they might be missing. 


It's actually a simultaneous record-playback control center with its own record and playback amps. It has built-in mike and line 
preamps that maintain mixing capability, or add this capability to recorders not so endowed. 



TEAC 

AN-180 


It has large professional-type VU meters for 
Dolby level setting as well as record/playback 
level indicators. AN-180 also Incorporates such 
features as an Internal 400 Hz, 100 Mv 
oscillator level controls, source/tape monitoring 
and a multiplex interference filter. 

Even without Rossini to write a setting for the 
AN-180 specs, they make such beautiful music. 


• Frequency Response, 20-15,000Hz± 5 dB • Increased SN Ratio, 10 dB at lO.OOOHz • Harmonic Distortion, below 0.3% 


• Signal to Noise Ratio, better than 65 dB • Channel Separation, better than 55 dB 


If you just need the best no-nonsense Dolby with none of the frills, ask your dealer about the TEAC AN-18 and AN-60 


*Dolby is a trade mark of Dolby Laboratories, Inc. 


TEAC 


A Sound Idea If you’d like to know more write to us for the TEAC Catalogue, price list and franchised dealer. 


Sole Australian Distributors: Australian Musical Industries Pty Ltd., 155 Gladstone St, South Melbourne Vic. 3205Ph. 69-7281 
619 Pacific Highway. St Leonards, NSW 2065 Ph. 439-5752 

AMI 143 
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Colour VCR 


wind, rewind and cassette eject functions. A 
position counter and a combined audio and 
video level meter are adjacent. 

Large matching thumb wheels are 
provided for audio Jevel control and head 
tracking. (A tracking adjustment is 
required on helical scan recorders to make 
fine adjustments of head timing during 
playback. This is normally needed only 
once, just after starting the replay). 

A time clock with stop and start controls 
is provided to allow recording of programs 
when the user is absent. Starting and 
finishing times up to 24 hours away may be 
preset. 

Input to the solid state varicap-tuned TV 
tuner is selected by means of six preset 
push buttons. The actual channel tuning 
controls, used only for initial tuning in any 
particular location, are under a protective 
cover. 

The only controls which would be un¬ 
familiar to the average audio-oriented 
home user, other than the tracking control, 
are grouped together next to the on / off 
push buttons. They are the colour killer, 
colour indicator, tape threading indicator 
and video level selector. 

The colour killer button does what its 
name implies — eliminates the colour 

HEAD DRUM MECHANISM, prior to 
self-winding of tape. Protective door at 
end of cassette covers tape pickup 
spindle at this stage. 



PICKUP SPINDLE pulls loop of tape 
from end of cassette and begins to 
move it forward around the head 
drum. 



CASSETTE LIFT 
pops straight up 
out of top of 
recorder. As 
cassette is 
pushed into Oft, 
door which 
protects tape flips 
open to expose 
tape for 
automatic 
threading. 



portion of the signal during either recording 
or playback. The recorder will always 
record in colour when a colour signal is 
incoming unless the colour killer is used to 
prevent it. The colour indicator glows when 
a colour signal is present. 

The tape threading warning indicator 
glows whenever the automatic threading 
mechanism is in operation, either threading 
or releasing the tape. This warns the 
operator not to operate tape drive controls 
during this period, although the controls are 
locked out in any case during this cycle. 
Presumably a heavy handed operator could 
possibly damage his recorder if he at¬ 
tempted to force the keys. 

We checked the quality of colour 
reproduction with a colour receiver, using 
the UHF modulator output and also with a 
video monitor, using the video output. The 
picture was understandably better on the 
video monitor, but at normal viewing 
distances the difference would not be very 
noticeable unless the two pictures were 
viewed side-by-side. With a video band¬ 
width of 2.7MHz (220 lines) the resolution is 
slightly poorer than that obtainable with a 
good colour receiver displaying a picture 
taken directly off the air, but the difference 
is obvious only on close examination of the 
screen. At normal viewing distances few 
people would notice the difference. 

Cassettes recorded on one N1500 can be 
replayed on any other recorder of the same 
model, as proven by the fact that some of 
the demonstration programs we watched 
were recorded off the air in Europe. Others 
were dubbed from original recordings on 2- 
inch video tape and others from film which 
had been converted to 2-inch video tape. We 
found little difference in picture quality due 
to the source, except that there was a 

TAPE GUIDE ROLLERS can be seen 
emerging from under cover as entire 
plate carrying the self-winding 
mechanism rotates clockwise. 



somewhat different colour balance on the 
programs which were originally on film. 
Colour purity and saturation were about 
equal to that obtainable in a direct broad¬ 
cast. 

Since local stations are removing the 
colour burst from the broadcast colour 
signal we could not check the receiver 
section of this particular recorder, but as 
mentioned, the European off-air recordings 
looked little different from the studio 
recordings. 

The physical construction of the N15(X) is 
impressive with extensive use of steel 
framing surrounded by an attractive 
anodised aluminium and black outer case 
with walnut trim. The major circuit boards 
are mounted on a separate steel frame 
which is hinged for easy access to both sides 
of the boards and to the underside of the 
tape transport mechanism. 

Considering what, it contains, it is a 
compact unit, measuring 22in long by 13in 
deep by GVzin high. At 37V2 pounds, it is not 
exactly a lightweight portable, but is not 
unwieldy to carry. Again, considering what 
it contains, its power consumption is very 
reasonable at 110 watts. 

Our observations were obviously more of 
a preliminary look at the VCR system than 
a thorough review of its operation, but from 
what we have seen it is a good bet that a lot 
of Australians will be watching colour TV 
long before broadcasting starts. They must, 
of course be bona fide commercial or 
educational users to buy one. 

Philips plan to market the N1500 at about 
the $850 mark^ not including sales tax. 
Blank 45-minute cassettes will sell for about 
$35 each. A solid state video monitor will 
also be available at about $900 plus tax. ® 

READY FOR ACTION, one side of the 
tape loop is in position on the drum as 
the spindle reaches its full travel about 
180 degrees from where it picked up 
the tape loop. 
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Fairchild Power means more watts for your 
money. And more reliable watts too, because only 
Fairchild build power transistors in Australia using 
rugged reliable big chip silicon Bimesar™ technology. 
High power amplifiers at lower cost. 

Smaller, lower cost heat sinks. 

High current, high voltage capability. 

Low saturation voltage. 

Maximum safe area at high junction 
temperatures. 

Complementary pairs. T03, T05, T066 
packages. 

Fairchild Power; the luck’s on your side. 


Max. 

Power 

T.C.25°C 

Product 

Polarity 

Package 

'-^CEO 



115 W 

2N3055 

NPN 

T03 

60 

1.1 V @ 4 Amp 

20-70 @ 4 Amp/4 V 

115 W 
115 W 

AYS149 
AY9149 

NPN 

PNP 

T03 

T03 

60 

-60 

1.1 V @ 4 Amp 
1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 
20-150 @ 4 Amp/4 V 

115W 
115 W 

AYS150 
AY9150 

NPN 

PNP 

T03 

T03 

40 

-40 

1.1 V @ 4 Amp 
1.1 V @ 4 Amp 

20-150 @ 4 Amp/4 V 
20-150 @ 4 Amp/4 V 

35 W 

35 W 

AYS170 
AY9170 

NPN 

PNP 

T066 

T066 

40 

-40 

1.5 V @ 3 Amp 
1.5 V @ 3 Amp 

Typ. 30 @ 3 Amp/4 V 
Typ. 20 @ 3 Amp/4 V 

35 W 
35W 

AYS171 

AY9171 

NPN 

PNP 

T066 

T066 

60 

-60 

1.5 V @ 3 Amp 
1.5 V @ 3 Amp 

Typ. 30 @ 3 Amp/4 V 
Typ. 20 @ 3 Amp/4 V 

25W 

2N3054 

NPN 

T066 

55 

1 V @ >2 Amp 

25-100 @ 2 Amp/4 V 

low 

low 

AYS139 
AY9139 

NPN 

PNP 

T05 

T05 

40 

-40 

.6V @ 1 Amp 
.6V @ 1 Amp 

Typ 45 @ 1 Amp/2 V 
Typ 35 @ 1 Amp/2 V 

low 

low 

AYS140 
AY9140 

NPN 

PNP 

T05 

T05 

60 

-60 

.6 V @ 1 Amp 
.6V @ 1 Amp 

Typ 45 @ 1 Amp/2 V 
Typ 35 @ 1 Amp/2 V 



FAIRCHILP 


AUSTRALIA PTY. LTD. 

Melbourne: 420 Mt. Dandenong Rd., Croydon, Vic. 7234131. 
Sydney: 37-43 Alexander St., Crows Nest, N.S.W. 4394355. Adelaide: 

Nth. Terrace House, 19 Nth. Terrace, Hackney, S.A. 424482. New Zealand: 
Fairchild New Zealand Ltd., 1 Gordon Rd., Otahuhu, N.Z. 69 299. 

Distributors: Melbourne. Radio Parts Group. 329 7888, J. H. 
Magrath & Co. Pty. Ltd., 663 3731, Warburton FrankI, 69 0151. 

N.S.W. Geo Brown & Co. Pty. Ltd., 29 7031, General Accessories, 73 0211. 
A.C.T. Electronic Components Ry. Ltd., 95 6811. Queensland. Douglas 
Electronics Pty. Ltd., 97 8222. South Australia. General Accessories, 
234022, Hills Electronics Telefix, 463832, Gerard & Goodman Pty. Ltd., 

23 2222. New Zealand. John Gilbert & Co. Ltd., 30 839. Perth. Warburton 
Frank!, 618688. 

Stockists: N.S.W. Dick Smith Manufacturing Co., 43 1414, 

Martin de Launay Pty. Ltd., 29 5834. N.Z. TIsco Ltd., in Wellington, 
Christchurch, Dunedin, Hamilton, Hastings & Palmerston North. 


FC5903 
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The Sydney Opera House ... 

CONTROLLING A COMPLEX 
AIRCONDITIONING SYSTEM 


The much debated and already quite famous complex of theatres called 
“The Sydney Opera House” is nearing completion. In this exceptional piece 
of architecture, with nearly 1000 rooms, the most complicated air con¬ 
ditioning system of any building in Australia and possibly in the world has 
been installed to meet the varying and quite stringent demands of a per¬ 
forming arts centre. 


by COLIN FRANCIS 


The unique design of the Opera House 
presented many problems to the 
mechanical engineering consultants, the 
Danish firm of Steensen & Varming, who 
were one of the first consultants to be ap¬ 
pointed by Joern Utzon in 1957. Further 
demands were later made by Hall, Todd 
and Littlemore, the Australian architects 
who succeeded Utzon in 1966, with the result 
that Steensen & Varming were finally 
commissioned to design and supervise an 
air conditioning plant supplying 600,000 
cubic feet of air a minute, absorbing a total 
of 4,500 horsepower for all the equipment 
involved. 

The Danish engineers, with particular 
experience in this field, soon realised the 
magnitude of the project, which was not 
only to design an elaborate air conditioning 
system but also to control it under varying 
conditions. The eventual design comprised 
54 different air conditioning systems, plus a 
heat pump system, and 23 plant rooms. This 
$4 million plant will change the air eight 
times an hour in the theatres and 30 times 
an hour in the kitchens. 

For the control of such an intricate net¬ 
work, Steensen & Varming designed a 
system with facilities to monitor, record 
and adjust about 1000 points and functions 
throughout the entire building; also to 
locate, record and identify some 900 points 
associated with these systems. Semi¬ 
automatic control for the entire network 
emanates from a central control room 
which will be manned by a single operator. 

What adds to the complexity of con¬ 
trolling such a project is the fact that air 
conditioning a building as unusual as the 
Sydney Opera House presents special 
problems. For instance, there is the mass¬ 
ive solar loading on the great walls of glass 
which enclose the northernmost shells 
of the Concert Hall and Opera Theatre. 
Designers and engineers had to accept a 
certain amount of compromise in the air 
conditioning situation in the northern 
foyers. It will be possible to maintain ac¬ 
ceptable air temperatures there all the year 
round but direct radiation from the sun may 
offer problems on certain days. 

In the Drama Theatre an unusual system 
of air-conditioning has been introduced 
employing an air-cooled aluminium ceiling. 
This is the first time such a system has been 
used in Australia. The ceiling and walls of 
the theatre are black so as not to distract 


the audience from what is happening on the 
stage. The people in the audience will 
radiate their body heat to the ceiling, where 
panels will be cooled by air moving through 
integral ducts. The panels will be main¬ 
tained at a temperature of 16®C and will 
serve as dual purpose in that they will also 
cool the light fittings embedded in the 
ceiling. 

Normal control of the air conditioning 
systems is thermostatically-based and 
pneumatically-operated. But overriding 
adjustments can be made from a super¬ 
visory control console housed in the glass- 
fronted control room deep in the podium of 
the building. From this central point, a 
single operator will be able to control the 
1000 remote points via common trunk 
wiring and a 48 volt DC logic selection 
system. He will also be able to command 
readout of operational status and audio¬ 
monitor various points in the building. 

Furthermore, the operator will have 
complete power to start and stop all in¬ 
dividual systems at the press of a button. 


But if there is a fire in any one or more of 
the four zones into which the building is 
divided, all control in that zone or zones is 
passed from the control room to the stage 
doorkeeper’s panel, where the fire brigade 
can have access to it for smoke clearance in 
order to evacuate people from the complex. 

Fig. 1 is a block diagram of the Honeywell 
“System 6 Selectographic Supervisory 
Datacenter’’ showing (left) the command 
functions available to the operator. Linked 
to the console by trunk wiring are a number 
of remote panels (right) to which lines go 
out to the various sensors, thermocouples, 
motor controls and intercommunication 
units. 

On command, the operator can view any 
one of' a selection of graphic drawings 
projected onto a screen on the console. At 
this instant, he also gains control of all 
functions pertaining to the selected system. 
Graphics of all sections of the air con¬ 
ditioning network, such as fan systems, 
conditioners, equipment rooms, etc, are 
readily available for projection. 


The Concert Hall in a fairly advanced stage of construction. The cannon-like projections 
from the walls are air conditioning outlets which are fixed for optimum air distribution. 
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To each hlroiun. 



Not everybody needs a concert grand piano, nor does everybody need the 
best cartridge Shore makes to enjoy his kind of music on his kind of 
hi-fi system. Eventualiy, you’il want the renowned V-15 Type II Improved, 
the peerless cartridge for advanced systems and ample budgets. But, 
if your exohequer is a little tight, consider the M91E, widely acclaimed 
as the second best cartridge in the world. With a sharply circum¬ 
scribed budget, all is far from lost. 


Choose from any of the other models in the 
Shure series. All built for optimum performance. 
Write for complete catalogue. 




I—IV-f I 


Contact your local Hi-Fi dealer or any of the following for more information: 

N.S.W.: Audio Engineers, 342 Kent Street, Sydney. N.S.W. 2000. Q’LAND: Ron Jones Pty. Ltd., 57 Castlemaine Street, Milton, Queensland. 4064. 
VICTORIA: Audio Engineers (Vic.), 2A Hill Street, Thornbury, Victoria. 3071. W.A.: Athol M. Hill Pty. Ltd., 613-15 Wellington Street, Perth. W.A. 6000. 

AE065/FP 
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Fig. 1. Block diagram of the Honeywell "System 6 Selectographic Supervisory Datacen¬ 


ter". 

The display identifies alarm and monitor 
functions within the system selected, 
together with other relevant data including 
alarm action-taking instructions. 

Signals from the control room can be 
initiated to start remote air conditioning 
equipment on local automatic temperature 
and humidity control by means of ther¬ 
mostats and pneumatic controllers. Con¬ 
ditions can then be maintained at “com^ 
fort” levels to suit the number of people in 
the respective areas. 

The pneumatic controllers and dampers 
are controlled by motors which can be 
driven in either direction depending upon 
whether the operator wants to raise or 
lower the temperature or open or close the 
dampers. A signal is fed back to the meter 
on the console which indicates the degree (0 
to 100) that the setting has been changed. 
Dampers are vents in air conditioner 
chambers that can be opened or closed to 
allow adjustment of the proportions of fresh 
and recirculated air. Thi^ allows for greater 
economy of operation by taking advantage 
of the outside air for free cooling, when 
suitable. 

Temperatures in the supply and return 
air ductwork are sensed by means of in¬ 
dividual thermocouples (copper/constantin) 
and then multiplexed to a common digital 
temperature indicator on the console. 
Controls are set to maintain the tem¬ 
perature in the rooms at a comfortable 22®C 
and the relative humidity to 50%. 

Relative humidity is read directly from 
sensors (gold-grid elements) placed in the 
ductwork at strategic points in the system. 
If the humidity in the Concert Hall happens 
to drift up or down from the set 50%, due to a 
sudden change in environmental conditions, 
a critical alarm is sent back to the control 
room. The operator then has to take steps to 
restore the humidity to prevent warping of 
the extensive timber panelling used in the 
Concert Hall. 

An intercommunication system provides 
an effective audio monitor of the start and 
run conditions of remote equipment. The 
operator can also communicate with 
maintenance personnel at the remote 


equipment rooms and vice versa. Tone 
signalling is used for paging purposes. 

An automatic scanner is employed to 
monitor remote digital inputs. The scanner 
is capable of distinguishing between two 
types of alarms: critical and maintenance 
alarms. In the critical alarm mode, where 
the communication link has to be much 
faster, the scanner operates at an effective 
rate of 100 points per second, while for 
maintenance alarms it operates at 10 points 
per second. 

As can be expected critical alarms are the 
more urgent of the two types as they in¬ 
dicate to the operator that a fairly serious 
situation has arisen which requires im¬ 
mediate action. On the other hand, main¬ 


tenance alarms point to the need for such 
jobs as renewing the filter material in a 
conditioner or something similar where a 
maintenance man can be sent to attend to 
the problem. 

An automatic strip printer has been 
added to the standard Honeywell super¬ 
visory console. It provides a permanent 
record of all alarms in the system, whether 
critical or maintenance. 

On critical alarm scan, the operation of 
the printer is automatic with the printout in 
red type showing the location of the alarm 
situation, the letters CA (Critical Alarm), 
and the time of day. On the other hand, 
maintenance alarm scanning is only 
available on demand and has to be initiated 
by the operator. The printer cat^also 
produce a permanent record of the stmus of 
all remote operating equipment when 
required. 

Although the overall control system is 
semi-automatic in design, one feature 
which leans heavily toward automation is 
the start/stop programmer. This facility 
provides an automatic start-up or shutdown 
of remote operating equipment on a preset 
time schedule. It can also be used to switch 
remote day-night systems. 

The audio monitoring system enables the 
operator in the control room to hear per¬ 
formances and rehearsals in the main halls 
and theatres where permanent 
microphones have been carefully placed. In 
the interests of economy, the operator can 
turn the air condittioning off if a particular 
hall or theatre is not being used. 

The design of an air conditioning system 
for such a complex building as the Sydney 
Opera House was no easy task. The need for 
efficiency was obvious to the designers. 
They were faced with the possibility that at 
maximum capacity, when all the halls and 
restaurants are filled there will be about 
7,000 human heat-generators in the 
building, together with considerable 
lighting equipment. ® 


An operator in the centra! control room logging remote point readings. On the left of the 
Honeywell supervisory control console, and unfortunately out of the picture, stands the 
automatic strip printer. 
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YOU CAN BUSLD THIS 


New High Performance Amplifier 


Here’s a new stereo amplifier that may easily prove to be the most popular 
“Playmaster” since the introduction of solid-state technology. It is an 
economical design, easy to put together, yet capable of excellent per¬ 
formance. As a bonus, it includes facilities to connect additional loud¬ 
speakers for simulated four-channel sound. 


by NEVILLE WILLIAMS and GEORGE HUGHES 


The basic concept of the new hifi stereo 
amplifier emerged when we were con¬ 
sidering the power modules featured in the 
Utility PA Amplifier in September last. It 
will be remembered that the modules were 
designed around a new range of “bimesar” 
silicon power transistors announced by 
Fairchild Australia. 

For the occasion, Fairchild made a direct 
coupon offer to “Electronics Australia” 
readers of a kit of transistors for the module 
at $3.50. ($4.00 in New Zealand). The offer 
also applies to this present design although, 
of course, two kits will be required, one for 
each module. The necessary coupon ap¬ 
pears later on the article. 

When we combined two such modules 
with a power supply as shown, measured 
power output from the system proved to be 
13 watts RMS per channel into 8 ohms, with 
both channels driven. Under program 
conditions, the effective music power from 
the respective channels could be expected 
to be significantly above this. Sufficient to 
say that, with typical compact loud¬ 


speakers, lack of power output is not a 
problem. 

With the power supply and modules thus 
proven, it remained to work out a suitable 
preamplifier and control board, provide the 
necessary connectors and controls and 
arrange them in a chassis in such a way as 
to provide the maximum of simplicity and 
access. 

The finished amplifier looks simple and it 
is accessible. Picked up easily in one hand, 
it is hard to realise that it is a high per¬ 
formance stereo amplifier, with full input 
and control facilities and provision for 
simulated quadraphonic. 

We shall have more to say later about the 
layout and construction. It is appropriate 
here to look over the circuit. 

With an amplifier of this general type, one 
can assume, almost as a matter of course, 
that it will normally be used with a low 
output magnetic pickup cartridge. The first 
requirement will therefore be an input 
preamplifier providing the requisite gain 
and compensation, in line with the normal 
RIAA characteristic. 
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SPECIFICATIONS: 

Power Output: 13W RMS per channel into 
8-ohm loads, approx 8 watts into 16- 
ohm loads with both channels driven. 
Frequency Response: 20Hz — 120kHz 
-hO, -3dB at 1 watt and 13 watts, 
through radio, auxiliary, and tape inputs. 
RIAA equalisation for magnetic pickups. 
Distortion: Typically 0.2% at 1 watt, 0.3% 
at 13 watts into 8-ohm load, input 
through radio, aux, tape. 

Typically 0.4% at 1 watt, 0.5% at 13 
watts into 8-ohm load, input through 
magnetic phono preamp. 

Typically 0.4% at 1 watt, 0.5% at 13 
watts into 8-ohm load, input through 
ceramic preamp. 

Sensitivities and input Impedances: 

Magnetic Phono; 2.5mV into 50k 
nominal, equalised to RIAA 
Crystal / Ceramic Phono: 60mV into 1 
Meg nominal. 

Aux 1 or 2, Tape: 350mV into 500k 
nominal. 

Radio: 350mV into 500k nominal. 
Signal / Noise Ratios (referred to Pmax): 
Magnetic Phono: 60dB, 55dB, at normal 
listening and max volume control posi¬ 
tions respectively. 

Crystal/Ceramic Phono: As above. 

Aux 1 or 2, Tape, Radio: 70dB, 60dB, at 
normal listening and max volume control 
positions, respectively. 

Bass and Treble Characteristics: 

+ 15dB at 40Hz and 15kHz. 

Crosstalk: 

50dB at IkHz, 40dB at lOkHz. 

Stability: 

Up to 2uF speaker line capacitance. 


A front view (top) and a rear view (left) of 
the new Playmaster 136 stereo amplifier. A 
switch on the front panel permits two 
additional loudspeakers to be brought into 
circuit for simulated quadraphonic 
reproduction. Inputs are at the rear left, 
loudspeaker outputs at the rear right. 
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The PS-5S20 hits below 

thebelt- 



and 

above 

it! 


Sony’s superb belt-drive turntable links 
ideally with the finest speaker systems. The 


PS-5520 is designed to meet the demands of both audio¬ 
philes or newcomers to hi-fi combination. It consists of a 12" 

(30 cm) aluminium diecast platter and a belt-drive system with a high quality hysteresis synchronous 
motor, precision balanced tonearm and high compliance induced type magnetic cartridge. All these 
are successfully combined to achieve excellent disc reproduction with absolutely constant speed and 
minimum of noise. If you prefer, leave all operation to the automatic devices of the PS-5520. Just select 
the record speed and operating lever, and the record starts to play. At the end, the tonearm automatically 
returns to the rest position. For manual operation, use the cueing lever. It allows you to raise or lower 
the tonearm to the record without your directly touching the tonearm. The tonearm is resonant-free and 
specially designed for optimum tangency. The cartridge, with a response of 15-22,000 Hz is a unique 
product of SONY research and trails perfectly at only 2 grams to preserve your records. The PS-5520 
has every convenience and feature for outstanding reproduction of all SSVa and 45 rpm discs. 


JACOBV 



KEMPnOlNB 


SYDNEY; 26 2651, MELBOURNE: 329 6866, 
ADELAIDE: 93 2388/9, BRISBANE; 44 4488, PERTH: 
28 5725, LAUNCESTON: 2 5322, AGENTS: 
CANBERRA: 47 9010, NEWCASTLE: 61 4991, FAIRY 
MEADOW: 84 8022. 
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TO: Jacoby Kempthorne, 469-475 Kent 
Street, Sydney. N.S.W. 2000. 

Please send me, without obligation or 
cost, information on the PS-5520. 


NAME 


ADDRESS 


POSTCODE 


\ 
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The simplicity and accessability of the layout is evident from this top view. The two power 
boards are along the rear, end to end, with their earth lugs soldered directly together. The 
preamp and tone control board is immediately behind the potentiometers. 



The pattern for the power module differs slightly from the one shown in the September 
issue and supersedes it. The board now includes a link to facilitate measurement of the 
quiescent current of the output stage. It also includes two earth lugs, as shown in the 
photograph. 


The preamp / equaliser uses the circuit 
described in the September 1971 issue, since 
its performance was considered superior to 
earlier designs. It involves the use of, 
selected gain transistors, designated by the 
suffix “B” or “C” after the type number. 
R / C networks in the feedback loop produce 
the necessary bass boost and treble cut, 
yielding a curve which is within IdB of 
optimum. 

With the use of selected gain transistors 
as specified, the basic preamplifier is 
capable of an unweighted signal-noise ratio 
of 68dB. 

Its distortion and signal handling 
capabilities are good, typically 0.1% THD at 
output signal levels up to 3 volts RMS, and 
with up to 60mV at the input, respectively. 
Implicit in the figures is ample latitude for a 
variety of operating conditions. 

The effective gain at IkHz is about 75 
times, so that an input of 2mV produces an 
output of 150mV. Under practical con¬ 
ditions, with a typical high quality magnetic 
cartridge, the amplifier operates with the 
volume control at about half-on. 

It is just possible that some readers may 
want to operate the amplifier with a crystal 
or ceramic pickup, either exclusively or in 
addition to the normal magnetic type. We 
shall cover this requirement later in the 
article. 

The “Source” selector switch is wired 
between the preamp stage and the following 
sections. All inputs other than from the 
magnetic cartridge are fed to the switching 
circuit from DIN connectors on the rear 
panel. 

The tape DIN connector carries input and 
output circuits, so that tape recordings can 
either be played through the amplifier, or 
recorded from it independently of the 
settings of the bass, treble and volume 
controls. 

All signals handled by the switching 
section are fed to an emitter follower stage. 
This stage presents a load of something 
over 0.5 megohm to all inputs fed from the 
switch — the input pickup preamps, the 
radio input (wired in mono), the auxiliary 
inputs and the tape input. 

With a voltage sensitivity at this point of 
something over 300mV, the inputs should 
accept signal conveniently from typical 
sources. In fact, either of the auxiliary 
inputs could be used directly with a crystal 
pickup cartridge; a higher output ceramic 
should also provide sufficient drive, 
although the bass would suffer somewhat 
from die lower than optimum load. 

The low output impedance characteristic 
of the emitter follower stage is essential for 
proper drive to the feedback-type tone 
control system which follows. It also offers 
good isolation between the source input 
circuits and the recording output, to obviate 
loading and interaction effects. 

The tone control circuit connected to the 
output of the emitter follower is our version 
of the well known “Baxandall” feedback 
type. It provides a boost and cut capability 
in the bass and treble regions of about 15dB. 

The feedback tone control system 
operates around a single BC108 (or BC208) 
transistor in each channel. Its output circuit 
feeds directly to the main volume control. 

To minimise interference from radar 
pulses and RF generally, the top biasing 
resistor between the collector and base of 
the stage (a 3.3M) is paralleled with a lOOpF 
capacitor. Its effect on the audio response is 


to produce a high-frequency roll off above 
about 120kHz. 

The power amplifier boards are virtually 
the same as have already been featured in 
the Playmaster 135 PA amplifier described 
in September 1972. We are, however, 
suggesting a couple of minor amendments 
to the pattern, which can become standard 
for both projects. 

As we have already mentioned, Fairchild 
Australia are offering to supply to E.A. 
readers complete kits of the transistors 
used in the basic power amplifier module, 
at a special low price. There are seven 
transistors in each module, including the 
two bimesar output transistors, and 
together these would normally cost about $6 
per module. By filling in the special offer 
coupon provided in this article, you will be 
able to obtain two kits for $7.00. This figure 
includes postage, packing and sales tax. 

The coupon and remittance should be 
posted to Fairchild’s office in Victoria, at 
PO Box 151, Croydon 3136. 


The offer extends to readers in New 
Zealand, who should send the coupon to 
Fairchild New Zealand (Limited), at 1 
Gordon Road, Otahuhu. Unfortunately it 
will be necessary to charge New Zealand 
readers a further 50c per kit to cover the 
cost of import duty, but the resulting total 
price of $8.00 will still represent a con¬ 
siderable saving. 

New Zealand readers will also be able to 
obtain the kits at the same special price of 
$4.00 per module from John Gilbert, Anzac 
Avenue, Auckland; or from Tisco NZ Ltd at 
PO Box 102, Wellington; PO Box 823, 
Hastings; PO Box 1145, Hamilton; PO Box 
2006, Dunedin; PO Box 1712, Christchurch; 
and PO Box 1355, Palmerston North. The 
above suppliers will also have a printed 
wiring board available for $1.20 per module. 

Please note that Fairchild Australia and 
Fairchild New Zealand will only be able to 
supply kits at the special offer prices when 
the orders are made via the order coupon 
printed in “Electronics Australia”. Fair- 
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Think of what you’d pay for a 
Digital Frequency Counter and 
a Modulation Meter capable 
of testing i mobile radio both in 


the field J\and on53the bench 


now halve it! 



Frequency Counter is light, compact 
and portable - designed for field 
and workshop maintenance of 
mobile radio installations. Measures 
frequencies directly in the v.h.f. and 
u.h.f. bands with a 4-decade solid 
state numeric display. 

The provision of xl and xlOOO 
ranges allows measurements up to 
seven digits to 512MHz. In addition 
a xlO facility increases the resolution 
to lOHz. Crystal stability is ± 1 


xlO"”^. Battery operated with a 
built-in charger. Weight: lb. 
Supplied with detachable mains lead 
and various optional extras. Price: 
$1067 (inc. batt.). 

The TF2303 narrow band 
Modulation Meter is also very 
compact and portable - designed for 
use on FM and AM mobile radios. 
Noise level is low: better than 
—40 dB relative to 5kHz deviation. 
Measures narrow band f.m. 
deviation up to 15kHz at carrier 


frequencies up to 520MHz, a.m. 
depths up to 95 % at carrier 
frequencies up to 225MHz. Battery 
or mains operated - built-in charger. 
Weight 13 lb. Supplied with mains 
lead and various optional extras. 
Price: $766 (plus $63 for optional 
re-chargeable battery). 

Which means you could buy 
the pair for just over $1850 or about 
half the price of two equivalent 
competitive models. Full details by 
return. 



Engineering Products Division 

422 LANE COVE ROAD NORTH RYDE NSW 


PO BOX 96 NORTH RYDE 2113 
TELEPHONE 888 8111 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


MELBOURNE BRISBANE ADELAIDE PERTH HOBART LAUNCESTON TOWNSVILLE PORT MORESBY PORT HEDLAND 
560 4533 41 1631 72 2366 28 6400 34 5412 31 5466 79 6155 3177 3 1384 
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YOU’LL NEED THESE COMPONENTS: 


MAIN SECTION: 

4 BC108, BC208 transistors. 

1 Power transformer, 240V:15-0-15V 
at 1 amp (A&R PT9129, Ferguson 
PF3559, or similar). 

1 Circuit board 72/sal0. 

1 Miniature 2x5 rotary switch (MSP 
"Oak" type F). 

2 Miniature single-pole toggle switch¬ 
es. 

4 Polarised 2-pin receptacles (Mc- 
Murdo 2QS series, or similar). 

4 Polarised 2-pin plugs (McMurdo 2QP 
series, or similar). 

2 Fuse holders (McMurdo NCHF series, 
or similar). 

2 5-pin DIN receptacles (Tape, Phono). 
2 3-pin DIN receptacles (AUX 1, 2). 

1 Single-circuit receptacle for radio 
input (McMurdo 1291-03-01, or 
similar insulated type). 

5 Knurled aluminium knobs (Sato, etc). 
1 Small bakelite knob. 

1 Chassis and cover to suit. 

1 4-way mains connector block. 

2 1.5 Amp fast acting fuses. 

1 Two-lug tagstrip (indicator light 
resistor mount). 

1 Indicator bezel and 6V 50mA lamp. 
1 "Playmaster 136" decal. 

RESISTORS ('/i watt, 10%): 

2.3.3 meg, 2 2.7 meg, 2 2.2 meg, 2 
470k, 2 100k, 2 56k, 2 47k, 4 27k, 2 
22k, 2 10k, 6 Ik, 1 680 ohm. 

1 2.2 meg linear single pot. 

2 500k linear stereo pots. 

1 50k log stereo pot. 

1 25 ohm wirewound pot. 

1 330 ohm 1 watt (for 50mA pilot), 
or 150 ohm 2 watt (for 100mA pilot). 

CAPACITORS: 

2 220uF 16VW electrolytics. 

1 lOOuF 25VW electrolytic. 

2 0.47uF 50VW vertical electrolytic. 
2 0.27uF polyester. 

4 0.1 uF polyester. 

4 0.022uF polyester. 

2 0.01 disc ceramic (50v or 100V). 

2 680pF polystyrene. 

2 lOOpF polystyrene or disc ceramic. 

Plastic wall plugs to make twelve Vain 
long spacers, or tapped Vain Whit brass 
spacers in Heu (brass spacers will 
require thin fibre washers — see text), 
flat washers, four rubber feet, solder 
lugs, single and stereo "figure 8" 
screened cable, hookup wire in various 
colours. Vain rubber grommet or locking 
cable bush, cable saddle damp, length of 
3-core Mini flex and 3 pin plug, screws, 
nuts, solder, etc. 


MAGNETIC PREAMP: 

2 BC109C or BC209C transistors. 

2 BC108B or BC208B transistors. 

2 Ferrite RF beads. 

RESISTORS (V 2 watt, 10%): 

2 1 meg, 2 560k, 2 330K, 4 100k, 2 82k, 
2 15k, 2 Ik, 2 680-ohm. 


CAPACITORS: 

4 4.7uF 12VW vertical electrolytic. 

2 2.2uF 50VW vertical electrolytic. 

2 0.0047uF polystyrene or polyester. 
2 0.0015uF polystyrene or polyester. 
2 lOOpF disc ceramic. 

EACH POWER MODULE: 

1 Fairchild bimesar transistor kit 
comprising one each of AY8171, 
AY9171,2N3643, 2N3638A, 2N3565, 
2N4250 and SE4010 transistors (see 
transistor offer coupon). 

1 Circuit board 72 / sa9 (modified, see 
text). 

1 Aluminium heatsink (see text). 

4 BY126-50, EM4005, SD4005, etc, 
rectifier diodes (1A, 50v). 

RESISTORS ('A watt, 10%): 

1 100k, 1 82k, 1 10k, 1 6.8k, 1 4.7k, 
12.7k, 1 Ik, 2 560 ohm, 2 390 ohm, 3 
150 ohm, 3 27 ohm. 

1 220 ohm preset tab pot. 

CAPACITORS: 

2 2200uF 25VW electrolytic. 

1 470uF 16VW vertical electrolytic. 

1 100uF 25VW vertical electrolytic. 

1 0.47uF 160V polyester. 

1 390pF polystyrene. 

1 270pF polystyrene. 

Note: For the sake of economy, some 
manufacturers may choose to supply 
two 72 / sa9 boards side by side on the 
one piece of laminate. They may be 
parted by cutting carefully along the 
centre line, finishing off smooth with a 
fine file or glass paper. 

Voltages indicated on the circuit 
diagram are those of the prototype. The 
effects of spreads and component 
tolerances may alter them slightly, but 
are typically those using a 20,000 
ohms / volt multimeter. 


child cannot undertake to enter into any 
technical correspondence regarding the 
kits, and will not be able to supply kits at 
prices lower than the specified offer prices 
to individuals or organisations exempt from 
sales tax. The kits will not be available from 
“Electronics Australia” offices. 

Each power amplifier consists of a 
complementary-symmetry output stage 
driven by a complementary driver, and 
class A predriver. “Amplified diode” 
compensation for temperature involves a 
further transistor. 

Direct drive to the loudspeakers (no 
transformers or capacitors) is made 
possible by using a balanced power supply 
providing +20 and -20 volts with respect to 
earth or chassis. Each power module has its 
own rectifier and filter system, the only 
common item being the power transformer. 

The transformer used in the prototype is 
an A&R PT9129. This unit is identical to the 
multi-tapped PT6672 in rating, physical 
size, etc, but has only the three necessary 
terminals for the secondary connections. 
Either can be used. The Ferguson 
equivalent is type PF3559. 

Again, you may have a transformer on 
hand which you would like to press into 
service. As a basic r^uirement, its voltage 
must be as specified (15-0-15) and its 
nominal current rating not less than lA. Do 
not use a transformer which is likely to 
produce a rail voltage significantly greater 
than 21. It may boost output power but it will 
also increase the possiblity of transistor 
failure. 

The transformers specified, by the way, 
are bobbin wound types which are not 
equipped with an electrostatic shield. To 
minimise RF injection via the mains lead, it 
is advisable to connect a .OluF, lOOV or 200V 
disc ceramic capacitor from each end of the 
secondary winding to chassis. Do not use 
ceramic capacitors of the coloured-top 25V 
type, as the voltage rating is inadequate. 
Polyester types are not recommended 
because of their likely higher RF im¬ 
pedance. 

A characteristic of the “Bimesar” power 
transistors is that they are better able to 
withstand short-term overloads. Sufficient 
protection can therefore be provided with a 


Use this Order Coupon to obtain your 
special-offer Transistor Kit(s): 



Please send me... "Power Offer" transistor kits, at $3.50 each ($4.00 in New Zealand). 

Enclosed is a cheque or money order for.I understand that the price includes 

packing and postage. 

NAME. 

ADDRESS 

POSTCODE 

Send this coupon, together with your remittance, in an envelope marked "POWER 
OFFER", to Fairchild Australia Pty Ltd, PO Box 151, Croydon, Victoria 3136. 

New Zealand readers send to Fairchild New Zealand (Ltd), 1 Gordon Road, Otahuhu, 
Auckland, or other distributors as listed in the text. 
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Total Quality from Germany 


The 



Perfection 


ALL NEW 1973 Models 
with Latest D/AMAT/C 

exclusive to PE. 




PE3060 Hi-Fi ciass Multimat Turntable 

Single control lever centre — Speed control — Autiscating — 
Four pole shielded synchronous motor — 4-4lbs. balanced 
platter, non-magnetic diecast — All metal tonearm, low 
resonance precision ball bearing supported—Adaptor for 
VTA control. 

WE SELL PERFECTION 




PTY. 


Application invited for ex¬ 
clusive Franchise. 



5 McLaren street, north Sydney, nsw 2060 . 92 4177 . 

44 LOTHIAN STREET, NORTH MELBOURNE, VIC. 329 8211 





— Available from franchised PE Agents — Ask for your nearest Agent. 
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PLAYMASTER 136 
AMPLIFIER 


A top view of the new 
Playmaster 136, looking 
on to the preamplifier arid 
controls. Below is the 
wiring diagram and parts 
layout, showing the com¬ 
ponents and the in¬ 
terconnections. In wiring 
the amplifier it is essential 
that the earthing be 
arranged in a particular 
way. This will be shown 
in detail next month. 




BASS 


AUX2R 


220pF 


1.5A fast-acting fuse in series with the “hot” 
lead to each loudspeaker — making it 
possible to dispense with a protected power 
supply circuit. 

An interesting “extra” in the Playmaster 
136 is in-built wiring and sockets for an 
additional pair of loudspeakers to provide a 
rear channel ambience effect. The idea, 
given prominence by David Hafler of 
Dynaco, was covered at length in our April 
1971 issue and again in the “HiFi-Stereo 
Handbook.” We shall have more to say 
about it later in the article. 

“Quadraphonic” is switched in or out by 
breaking the ambience speaker circuit widi 
a single-pole switch at the front panel of the 
amplifier marked “2 CH” and “4 CH”. The 
remote possiblity of DC flowing through the 
ambience speakers is eliminated by con¬ 
necting coupling capacitors from each 
channel “hot” lead to the ambience speaker 
receptacles at the rear panel. The 
capacitors are effectively back-to-back, 
thereby overcoming any polarity problem. 

A rear panel wirewound potentiometer is 
connected in series with the rear speakers 
so that a suitable balance between the rear 
and front speakers can be obtained. It is 
assumed that the average enthusiast will 
fiddle with the level control in the initial 
stages until an average setting is deter¬ 


mined; after that he will simply use the 
front-panel switch. 

On the mechanical side, the amplifier is 
assembled in a simple “U” shaped chassis, 
similar to those of previous stereo am¬ 
plifiers, but a little longer and deeper. This 
allows plenty of room for the various sub- 
assemblies to be fitted and wired together 
without tending towards a “rat’s nest”. 
Dimensions are 14in (360mm) x 8-3/4in 
(220mm) X 3-1/4in (95mm). 

The prototype unit, as pictured at the 
head of the article, was made up in our 
laboratory from sheet aluminium. The 
basic chassis was primed and sprayed with 
light grey enamel and fitted with a suitable 
front panel made from “Scotchcal”. The top 
cover was also bent up from aluminium and 
covered with “Con-Tact” wood-grain 
plastic. 

For those who may want to follow suit, a 
metal work drawing should be available 
through the Information Service for $1.00. 
Alternatively, complete metalwork will 
undoubtedly be stocked by kit suppliers. 

Some may wish to house the amplifier in a 
wooden cover or box, rather than a metal 
cover. It is just possible that RF penetration 
could be a problem in some areas adjacent 
to powerful radio, television or radar 
transmitters. If such a problem does arise 


the inside of the wooden cover could be lined 
with foil, held in place by contact adhesive. 
Arrange matters so that the foil is earthed 
to the chassis when the amplifier is in 
position. 

As win be evident from the pictures, the 
front panel carries the controls. These are 
in order, left to right: Power switch; 
quadraphonic switch; volume; bass; 
treble; balance; source switch. The source 
switch positions, clockwise, are: Phono; 
radio; tape; Aux 1; Aux 2. At centre top of 
the front panel is the off-on indicator bezel. 

On the rear panel, at left, are the DIN 
connectors, from left: Phono; Aux 1; Aux 2; 
Tape. The radio connector is a mono 
receptacle below the Phono DIN socket. 

At the rear right are the polarised loud¬ 
speaker outlets, with the front loudspeakers 
on top and the optional rear loudspeakers 
below. Just to the left of the loudspeaker 
outlets is the ambience level potentiometer. 
Adjacent to the loudspeaker connectors are 
the fuseholders and coupling capacitors for 
the ambience loudsi^akers. Note that none 
of this output circuitry should be earthed 
directly to chassis. 

As will be evident from the photograph, 
the base of the chassis carries the power 
transformer to the front left just behind the 
switches. Note the orientation of the core. 
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A comprehensive range of 
Moririca photoconductive 
cells and devices designed 
for a multitude of 
applications are readily 
available. The range 
includes cadmium sulphide 
and cadmium selenide types 
together with a variety of 
photocell lamp modules and 
sophisticated resistive and 
sensing devices as 
outlined below. These cells 
feature high sensitivity, 
fidelity and power 
dissipation coupled with 
fast spectral response 
inclined more towards infra¬ 
red than visibility. 
Contactless, non¬ 
mechanical construction of 
photocell lamp modules 
completely eliminates noise 
and mechanical wear so 
that a lengthy, silent 
operating life Is ensured. 

Moririca high power 
photocells find application 
in card reading, automatic 
weighing and paper money 
exchanging machines . . . 
also auto-stop devices, 
photoelectric relays, alarm 
devices, floating Indicator 
lamps, road beacons and 
automatic light switches. 
High sensitivity ceils are to 
be found in camera electric 
eye mechanisms, 
photoelectric type toys and 
the like whilst photocell- 
lamp modules are suited 
for use in non-contact 
switches, vibration circuits, 
delayed relays, protective 
circuits, etc. The Moririca 
range has almost unlimited 
application in today’s 
Professional equipment 
technology. 

Photentiomatic (photo¬ 
potentiometer). Functions 
as a potentiometer 
controlled by light in which 
output voltage changes 
according to shifting a 
slit of admitting light. 

No mechanical contact 
construction results in 
quiet, long-life operation. 
It offers excellent 
resolution and high 
convertible ratio from 
input to output voltage. 
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Photobridge 

(displacement detector for 
servo mechanisms). 

Designed for use in 
displacement detector 
circuitry In which element 
resistance Is controlled by 
the relative position of a 
light admitting slit. Amongst 
its features are simple 
adjustment of the light 
beam and setting point, 
minimal effect from 
temperature and light level 
differences, extended 
service life and no 
mechanical noise. 

Selenium photovoltaic 
cells are also available In 
disc or rectangular form. 
They are of humidity 
proofed construction, 
withstand mechanical 
vibration and are 
shortcircuit resistant. 

Typical applications include 
use in light meters and 
colour meters. 


Photentiomatic 



Photobridge 
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NATION-WIDE FM/STEREO NOW PRACTICABLE 

To date, a major problem in setting up a comprehensive stereo broadcasting 
network has been that of conveying the stereo signals to distant transmitters by 
normal program circuits. Even though these may be adequate for mono material, it is 
extremely difficult to maintain the requisite balance in level and transit time to allow 
two such circuits to carry a stereo pair. To date, the BBC has regarded 25 miles as the 
limit for stereo program circuits and a nationwide FM coverage has been regarded as 
impractical, even for a country the size of Britain. 

Recently, however, Eric Rout, head of the BBC Designs Department demon¬ 
strated a new "digitising" technique which overcomes the problem — at least for the 
British Isles. The stereo signals are sampled at the rate of 32,400 times per second and 
each sample is quantified into one of 8000 levels. The signals can be transmitted in this 
digital form over hundreds of miles, then converted back to analog form "with rock¬ 
steady stability and a 70dB signal/ noise ratio". 

Typically, thirteen stereo pairs can be carried on any wide-band circuit which is 
capable of carrying a 625-line television signal. With a frequency response to 15kHz, 
the system produces no-discernible deterioration in quality. 


and the fact that the secondary output lugs 
face inwards. 

Alongside- the transformer is the 
preamplifier board, with leads running up 
to the potentiometers and switch. The two 
power modules are end-to-end towards the 
rear. All three of the board assemblies 
should be checked in respect to mounting, 
then pre-wired before being installed in 
position. 

Considering first the power modules, a 
couple of modifications have been made to 
the board since it was introduced first in the 
Utility PA Amplifier. One was to introduce 
a link between the -I-21V line and the 
emitter of the PNP output transistor, 
making it possible to measure the quiescent 
current of the output stage. The link can 
most conveniently be completed with an 
inch or so of flexible hook-up wire, and 
opened when necessary for the insertion of 
multimeter prods. This will be a most useful 
provision both for the new amplifier and for 
the original PA unit. 

The second modification is the provision 
of two solder lugs at one end of the board to 
permit the establishment of a very low 
resistance path between the two boards of 
the stereo pair. The lugs are not necessary 
for a single ended amplifier. We shall say 
more about this a little later. 

You will need to make up (or possibly 
purchase) a heat sink. Those for the 
prototype units were bent up from 16g 
aluminium, taking care to keep the bottom 
flat where the output transistors will rest. 
The heat sink as shown measures lin 
(25mm) deep, 1-5 / Sin (41mm) wide and Sin 
(76mm) long. 

First mount all the minor components on 
each power amp board except the bias 
transistor and the two driver transistors. 
Check carefully to make sure that you have 
each component in the correct position and 
correctly orientated before soldering. 

Mount the power transistors in their 
correct positions on the heatsinks, using a 
little silicone grease under them for 
maximum heat transfer. It is not necessary 
to use the mica washers supplied. Tighten 
them initially with the fingers, using Vain 
Whit brass countersunk screws with 3 / 16in 
long tapped brass spacers as nuts so that 
the countersunk heads of the screws tend to 
locate the transistors on the heatsink in 
correct relation to the pin holes. Tighten 
them firmly with a tool such as a spintite or 
small spanner. 

The bias and driver transistors are in¬ 
tended to be located under the heatsinks 
when these are attached to the board. The 
round tops of these transistors rest in 
dimples formed with a large drill in the 
underside of the heatsinks. 

Before attaching each heatsink assembly 
to the board, place the three remaining 
small signal transistors in their correct 
positions — but do not solder them. Place a 
small dob of silicone grease on the top of 
each, and lower and bolt the heatsink into 
position with brass (not steel) nuts on the 
foil side of the circuit board. 

Then, working from the foil side of each 
circuit board, push each of the three small 
transistors in to the dimples of the heatsinks 
and solder their leads to the appropriate 
pads, holding them in position. Finally the 
poweY transistor pins can be soldered. 

When the power modules are mounted in 
position, the copper pattern must be 
completely isolated from chassis, even 


though ostensibly it is at chassis potential. 
To do this slightly countersink the board 
mounting holes from the pattern side so that 
the copper is removed from the edges. If 
metal spacers are used, an insulated 
washer must be placed between the spacer 
and the pattern. We adopted a rather 
simpler approach by using 3/Sin (10mm) 
sections of plastic wall plug and 5 / Sin 
(17mm) 1/ Sin Whitworth screws. 

A number of flying leads have to run 
from the power modules to other sections of 
the amplifier and these will need to be 
soldered in position and cut roughly to 
length while the pattern is still accessible. 
The best thing is to add the wires and run 
them to their destinations, leaving enough 


slack to lift the module again if it should 
prove necessary. For the same reason, the 
modules can be held lightly in place until 
everything is finished, after which the 
screws can be tightened. 

Much the same remarks apply to the 
preamplifier board which, in fact, has quite 
a lot of external connections including input 
and output leads and those to the control 
potentiometers. This board also needs to be 
isolated from chassis; however, being a 
new board designed expressly for this 
project, we were able to keep the copper 
clear of the mounting studs and this avoids 
the necessity for countersinking. 


(To be continued) 







4 BANDS 
535 to 30 MHz 
(includes Broadcast) 


. . . a professional-looking set that appeals to amateurs and short wave 
listeners alike. The DX150A gives long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully transistorised-all solid state-no 
warm-up delays; the DX150A will run on dry cells if current fails or is not 
available; will operate from a car’s cigarette lighter or any 12V DC service. 
A 240V AC power supply is also built in. Over 30 semi-conductors-product 
detector for SSB/CW, plus fast and slow AVC-variable pitch BFO-illumi¬ 
nated electrical bandspread, fully calibrated for amateur bands—cascade RF 
stage-ANL for RF and AF-zener stabilised-OTL audio-illuminated “S” 
meter-built-in monitor speaker plus front panel jack for external (optional) 
matching speaker. 




(A division of Jacoby MitcheJI Ltd.) 


376 EASTERN VALLEY WAY. ROSEVILLE. 2069 . 
Cables and Telegraphic Address: ‘WESTELEC. 
Sydney. Phone: 40 1212 

Please forward free illustrated literature and 
specifications on Realistic. 

Name.. 

Address. 2 
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Come hear JBL’s new Lancer 
55. But bring a blindfold. 


That’s right. A blindfold. We 
want you to hear the sound 
pure, with nothing else on your 
mind, because the Lancer 55 has 
more presence, more richness, 
more sound than you’d believe. 

Then look at it. It’s gorgeous. 

Smoked glass top. Hand rubbed oiled walnut. 

A 3-dimensional grille in your choice of six colors. 

Come hear the Lancer 55. But remember the 
blindfold. 

We know you’re going to fall in love. 

You wouldn’t want it to be just a physical thing, 
would you? 




Imported & Distributed By 

JERVIS AUSTRALIA PTY LTD 

PO Box 6 Brookvale 
NSW 2100 939 2922 
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Teaching 
computers 
face a test 

Designers of teaching computers believe 
schools can actually save money by installing 
computers. Results of a US National Science 
Foundation study during the 1973-74 school 
year may provide the answer. 



Prof Donald Bitzer watches a student at the console of a PLATO terminal. 


The student becomes a bird in search of 
food. Moths flit and swirl in front of him. 
Light ones and dark ones land in random 
positions among the leaves of pollution- 
darkened trees. 

He eats his fill, finding after several 
forays that he is devouring most of the light- 
coloured moths but is finding few of the 
dark ones, which blend into 5ie darkened 
foliage. 

He eats his way through several 
generations of moths and finds, after 
several cycles, that fewer and fewer moths 
are being hatched light. The moth 
population is changing genetically and he is 
either going to have to change his eating 
habits, learn to find dark moths on dark 
trees, or move on to another area. 

The student has learned something im¬ 
portant about ecology, population genetics 
and evolution. He Imows how a pollution- 
caused change in the colour of foliage, for 
example, can affect the living system of 
which it is a part. 

On another, perhaps more advanced 
level, a medical student is presented a 
patient. He performs a diagnosis and 
prescribes a course of treatment. If he is 
right, his patient recovers. If he is wrong, he 
is likely to be confronted not only witii an 
uncured patient, but with an array of 
treatment-caused complications which he 
must also interpret. He, too, has learned 
something important. 

In each of these cases, and in others like 
them, in subjects ranging from elementary 
school Spanish to advanced theoretical 
physics, the students are being taught 
simultaneously by a single, highly 
sophisticated, computer-linked in¬ 
structional system called PLATO, for 
Programmed Logic Applied to Teaching 
Operations. 

PLATO is now nearing the end of more 
than a decade of research and development 
at the University of Illinois. It is the hope of 
its developers, a team headed by Prof 
Donald L. Bitzer, that it will prove both 
economical and effective for far more than 
the self-paced rote learning and drill to 
which sceptics traditionally limit computer- 
based educational systems. In fact, says 
Bitzer, the notion that “Computer in¬ 
struction may be useful for the transfer of 
information but is not of value in the 
development of critical thinking,” is high on 


the list of misconceptions PLATO is ex¬ 
pected to dispel. 

Bitzer, as do others, feels that computers 
in education, through the instant feedback, 
individualised instruction, automatic 
monitoring of progress and increased 
personal attention from the teacher they 
make possible, offer effective treatment for 
many of the problems confronting con¬ 
temporary education. 

PLATO, with support from the National 
Science Foundation, the Department of 
Defense, and the US Office of Education, 
has gone through three generations since its 
inception in 1959. Now, as PLATO IV, it is 
coming out of the laboratory, headed 
ultimately, Bitzer hopes, for simultaneous 
use by some 4,000 elementary and secon¬ 
dary school and university students in 150- 
mile radius of the University by the time it 
is in full operation — tentatively, 1978. 

Bitzer and his co-workers began in 1959, 
with a primitive computer program called 
PLATO I, able to provide instruction for a 
single student console. 

PLATO II could serve a pair, thereby 
proving that a single computer could in¬ 
struct two students at one time. 

PLATO III, using a medium scale digital 
computer, has been providing effective and 
reasonably reliable Instruction via 20 
student consoles simultaneously for several 
years. In that time it has enabled its 
designers to develop considerable insight to 
the requirements and capabilities of this 
method of instruction, in classrooms at the 
University of Illinoi^s, at a nearby com¬ 
munity college, in a public school, and at a 
school of nursing. 

PLATO III, however, has had to depend 
on television tubes for console screens. 
These required costly television-quality 
cable or microwave links to the computer, 
as well as extra computer capability hold 
images on the screens. 

Those handicaps were overcome by the 
invention of the PLATO IV device: a display 
panel which can operate with an ordinary 
telephone line connection to the computer 
and holds down demands on the computer 
by retaining displayed images. It is com¬ 
posed of two sheets of glass, slightly 
separated, with a gas trapped between 
them. 

Transparent, electrically-conductive 
strips on the glass excite bright pinpoints of 


light in the gas in selected areas. These 
closely spaced points of light form words, 
numbers and diagrams on command of 
either the student or the computer program. 

Also under computer control, any one of 
256 images from a 4-inch square “lesson” 
slide inserted by the student may be 
projected onto the back of the panel to 
combine with the computer-generated 
display. In addition, for subjects such as 
languages, there are computer-controlled 
audio devices: sound discs carrying up to 
4,000 messages each. 

In addition, Bitzer has developed a 
technique for “riding piggy back” upon the 
message-carrying capabilities of the 
educational television networks so that 
thousands of students over a wide radius 
can use simultaneously the capabilities of a 
central, time-sharing computer. 

Bitzer certainly, but many of his 
colleagues as well, believe that PLATO, in 
the years since its inception, has made 
headway in the cost effectiveness race all 
such systems are being required to run. 
Furthermore, it is being widely conceded 
that the innovations which have enabled 
Bitzer to bring costs down for PLATO will 
ultimately reduce costs for computer- 
assisted instruction generally. 

Simply making a contribution to com¬ 
puter-based educational technology, 
however, is not what Bitzer and his 
colleagues are after. They are designing 
and programming a system which they 
hope to see adopted by school systems all 
over the country. And for this economy and 
realiability alone are not enough. 

Teachers, school boards, planners and 
parents must be convinced that CAI can 
provide effective education at the 
classroom level. Unfortunately, educational 
effectiveness is difficult to define, let alone 
measure and compare. 

According to Erik McWilliams, Director 
of the National Science Foundation (NSF) 
program presently supporting PLATO, 
“There is considerable disagreement and 
uncertainty concerning how best to 
measure educational effectiveness. Cer¬ 
tainly rate of progress, depth of 
penetration, retention, and other widely 
accepted factors are important, but what 
about student motivation, performance 
outside of the CAI classroom, and the like?” 

Some answers should be forthcoming; the 
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The major features of these amplifiers were put there for one 
reason. 

Your ears. 

Like the sophisticated ITL . OTL . OCL circuitry that has 
eliminated noise and distortion, and improved the damping factor 
so the low frequencies come out pure and clean. 

The contemporary, yet unique designed front panel houses the 
most up-to-date controls needed for tailoring sound. 

Turnover switches allow you to control highs and lows. Filters 
eliminate scratch and rumble, the loudness control maintains rich 
sound at low volume. 

On the rear panel there Is a full range of Inputs and outputs. 

But you'll never know how good our champions really are until 
you put them to the ultimate test. After all, hearing is believing. 



SU 3400 


SU 3600 


. Postcode 


nationalI 

Just slightly ahead of ourtime ■■ 


SU 3600. RMS Power 120, Harmonic Distortion less than 0.2%, 
Frequency Response 5Hz-100KHz —3 dB. 

SU 3400. RMS Power 84, Harmonic Distortion less than 0.2%. 

Frequency Response 5Hz-100KHz-3 dB. 

SU 3100. RMS Powef 36, Harmonic Distortion 0.08%. 

Frequency Response lOHz-IOOKHz-3 dB 


SU 3100 


Guaranteed and serviced across Australia by 

HACO DISTRIBUTING AGENCIES PTY. LTD. 
57 Anzac Parade, Kensington, Sydney, N.S.W. 2033 


Please send me a free copy of your colour Hi Fi catalogue. 


Name 


Address 


■©I 

I 
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Canada’s electronic sackbut 


It’s the only one of its kind. It slurs, it 
slides; it’s classical, jazz and rock; it can 
sound like an ancient reed instrument, a 
mediaeval stringed instrument, or a space 
ship travelling through the atmosphere. It’s 
called the Sackbut and it’s destroying the 
limitations of all previous keyboard in¬ 
struments. 

Invented by Dr Hugh LeCaine of the 
National Research Council of Canada’s 
Radio and Electrical Engineering Division, 
this electronic monophonic instrument 
places continuity of pitch, intensity and tone 
colour within fingertip reach on a keyboard 
the size of a small electronic organ. 

“It’s a superb instrument,” says Dave 
Wilson, President and founder of Dayrand 
Limited, Montreal, the company which is 
manufacturing the Sackbut under licence 
from Canadian Patents and Development 
Limited, a subsidiary of NRC which patents 
government-owned inventions and licenses 
them to industry. “We’re naturally excited 
about it because it’s Canadian and we’re 
Canadian, but we’re aiming it at the world 
market.” 

Dr LeCaine began work privately on the 
Sackbut in 1945. Nine years later, NRC 
entered the picture, encouraging the project 
as a form of communication between 
Canadian artists and scientists. 


“My primary concern,” says the 
musician-physicist, “was making an 
electronic instrument that was musically 
expressive. I felt that all previous electronic 
instruments were cold and mechanical. I 
thought that we must have some means of 
controlling the sound in an artistic way.” 

Dr LeCaine has achieved just that. The 
Sackbut is extremely touch sensitive, so 
that the emotion and musical expression of 
the instrumentalist becomes very im¬ 
portant. A composer can externalise his 
musical ideas through the keyboard, 
communicating changes in mood and 
feeling directly and continuously. 

As a monophonic instrument, tiie sackbut 
plays only a single note at a time. But unlike 
other instruments with a keyboard, it can 
slur and slide from note to note, produce 
continuously variable sounds in real time 
and constantly adjust tone, color and pitch. 
It has definite uses as a part of musical 
groups — rock bands, classical or jazz 
groups or an electronic group. It can adapt 
to virtually every kind of music. 

It is a great deal smaller, more compact, 
less temperamental and cheaper than many 
synthesizers (instruments consisting solely 
of electronic sound generators with tone 
modifiers and other controls). With the 
Sackbut, the player does not have to stop to 


SPACE AGE MUSIC is played by Ottawa 
composer on the electronic sackbut 
(trombone). Vertical pressure on a key 
controls pitch and a glide strip permits a 
smooth slide from one note to another. 

rearrange electrical controls to vary the 
sound. 

Perhaps the Sackbut’s best feature, ac¬ 
cording to musicians who have played it, is 
the way in which a player can make a note 
louder by pressing the key harder or make 
it waiver (vibrato) with a sideward 
movement of the finger. 

Says Peter Jermyn, Ottawa composer 
and arranger: “It’s the sort of instrument 
I’ve always been looking for. It’s not really 
a synthesizer, but it can do things a giant 
synthesizer is incapable of, at a fraction of 
the cost and in a portable framework.” 

Initially, a small number of machines will 
be produced by Dayrand, selling for about 
$2,500 each (the cost of large synthesizers 
start at about $8,000 each). 

Engineers and scientists also have ex¬ 
pressed interest. The NRC prototype was 
featured at Stereo ’72 in Montreal, Que, at 
Toronto’s International Electronic Ex¬ 
position, at the Canadian Electronic Design 
Display and at Stereo ’72 in Ottawa. 

In addition, the Sackbut has been used for 
the musical scores of several films. The 
theme music for NBC’s children’s science 
program, Mr Wizard, was written and 
played by Mr Jermyn using the Sackbut and 
he has composed an electronic symphony on 
the Sackbut which was used to form part of 
an audio-visual show at Place Bell Canada 
in Ottawa. Mr Jermyn is working on the 
sound track for a forthcoming National 
Film Board movie. 

“The future of electronic music is 
unlimited,” he says. ® 


interior of the sackbut keyboard section. 



Teaching computers . . . 

Foundation has initiated several large scale 
tests of various computer-based learning 
systems including PLATO IV. Current 
plans call for data collection in actual 
classroom settings to begin in the 1973-74 
school year. This will form the basis for a 
later cost-benefit evaluation by an in¬ 
dependent group. 

Neither NSF officials who are sponsoring 
the tests nor other computer-education 
specialists will forecast results of the trials. 
Bitzer, however, having devoted more than 
a decade to PLATO, believes that he can 
preset its ultimate worth. “A single 
PLATO IV system,” he wrote in the journal 
“Science” recently, “operating 10 hours a 
day could provide approximately 10 million 
student-contact hours annually at a cost of 
about $US3 million to $US4 million . . . This 
is equivalent to the total annual number of 
hours of instruction (now costing $US20 


million a year) at a four-year un¬ 
dergraduate institution with 24,000 
students! 

“This comparison is obviously not meant 
to suggest that PLATO could be substituted 
for such an institution. 

“Rather it is intended to indicate that a 
single PLATO IV system could augment by 
20 percent the instructional capacity of five 
such institutions on an annual budget of less 
than $US1 million each.” 

The added capacity a PLATO system 
would offer a college, Bitzer suggests, 
“could release an equivalent portion of 
faculty time for developing new programs, 
for teaching in smaller group settings, or 
for providing extra help to individual 
students. 

“The possibility (rf such enrichment of our 
national educational capability has 
provided added incentive for implementing 
and testing the PLATO IV design and for 
learning how such a system would function 


in various educational settings.” 

And about computer-assist^ instruction 
generally he wrote: “The introduction of a 
major new technology into the educational 
process will undoubtedly raise questions on 
the part of some educators concerning the 
possible negative impact of an inanimate 
tutor on tee very human processes of 
learning and teaching. 

“Similar questions,” he argues, “may 
weD have been raised when tee printing 
press and inexpensive paper were in¬ 
troduced into tee educational process in the 
15th century. It was not long, however, 
before tee technology of tee printed page 
became so identified with education teat tee 
library became tee universal S3mibol of 
educational excellence. 

“We believe teat tee resulting explosion 
of knowledge and of information has made 
the introduction of computer-based 
education all tee more needed in a rapidly 
changing world.” ® 
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Insulation & Earth Lead Tester 


Readers who consistently check and repair domestic appliances shoufd find 
the unit described here particularly useful. It tests both internal leakage 
and earth lead continuity. 

by B. M. BYRNE* 


The recent “Forum” article dealing with 
electrical safety prompted me to forward 
the enclosed circuit of an insulation and 
high current continuity tester. It is intended 
primarily for checking electrical ap¬ 
pliances for insulation between internal 
wiring and frame, and for continuity and 
correct wiring of the earth wire. 

The unit is equipped with four terminals. 
Two serve the insulation test requirement, 
providing voltages at 250, 500 and 1000 at a 
safe handling impedance. The other two 
provide a 6.3V, lOA circuit with a lamp type 
indicator for a continuity test. 

The device was built largely from odd- 
ment parts. A major component is a 
salvaged radio or TV power transformer 
having two 6.3V windings rated at about 5A. 
Failing this it may be possible to add 
suitable windings to a discarded trans¬ 
former from which the other secondaries 
have been stripped, leaving only the 
primary winding. 

High tension is generated by a small 


transistor converter using a pair of 2N3638 
or similar transistors. The transformer is 
wound on a large plastic cotton reel, bored 
out to %in (approx.) to take a pair of TV line 
output transformer ferrites. These are easy 
enough to come by, either new or from a 
burnt out coil. 

The cotton reel originally carried 500 
yards of J & P Coats Super Sheen. It is 
approximately lV 2 in long, has cheeks H/iin 
diameter, and a winding spool of ap¬ 
proximately 3/4in diameter (38mm x 32mm 
X 19mm). 

In the event that such a spool is not 
available a useful substitute can be made as 
follows: Cut off VAin (32mm) of %in 
(16mm) OD rigid plastic conduit. File the 
ends flat and glue (Araldite) a iy 2 in 
(38mm) diameter disc to each end. The 
discs may be cut from a wide variety of 
materials, ranging from matrix board to 
plain carboard. In the latter case a coat of 
Araldite will help to stiffen it and also im¬ 


prove its electrical properties. When cutting 
the conduit former adjust its length so that 
it is a rattle free fit on the ferrite core. 

The base, or feedback, winding was 
wound with 5 turns of 26SWG wire, the 
collector winding with 20 turns of 22B&S 
wire, and the secondary with 34SWG. The 
number of turns on the secondary depends 
on the test voltage required. If 500V is 
sufficient, 500 turns are required. For lOOOV 
1000 turns. These wire sizes should not be 
particularly critical within a gauge or so 
either way, provided the total bulk does not 
become excessive. 

The base and collector windings are best 
bedded in glue, such as “Selleys Triple 
Purpose Clear”, with a layer or two of 
mylar or similar tape over them. The ends 
of the windings are brought out through 
holes drilled in the end cheeks of the reel, 
level with the start and finish of each 
winding. Use a hand drill held in a vice to 
wind the secondary. A layer of thin paper, 
electrical tape, or mylar tape is desirable 
between every second layer. 

Output from the secondary goes to a 
voltage doubler rectifier consisting of two 
K8/20 rectifiers and two .068uF, 600V 
capacitors. In the event that only 500V is 
required from the system, the diodes may 
be 800V types, such as the 1N3196 or similar. 

Power for the converter comes from 
either an internal battery or the mains 

"118 Central Ave., indooroopilly, Q. 


A transistor inverter generates insulation test voltages at a high impedance to permit safe 
handling. The earth lead tester checks for correct termination, resistance, and current 
carrying capability of the appliance earth wire. 
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supply. The battery is a 9V dry cell type, 
such as the Eveready 276P or similar. 
Mains power comes from the 6.3V heater 
winding via a bridge rectifier made from 
four silicon diodes of 0.5A rating or higher. 
(EM4005 or similar). A changeover switch 
selects whichever is required. 

Output from the voltage doubler is 
selected by a three positon switch according 
to the voltage required. A second bank on 
the same switch selects appropriate values 
of series resistance to provide full scale 
meter deflection when the output terminals 
are short circuited. 

The meter has a lOOuA movement. The 
meter scale may be calibrated directly if 
the skill is available or, alternatively, a 
conversion chart may be prepared, listing 
about 10 significant values. A typical chart 
is shown below and would be fairly close if 
the same circuit values are used. 


METER CALIBRATION 


Meter 

M ohms (500V) 

0.5 

120 

10 

60 

15.5 

30 

22 

20 

28 

15 

35.5 

10 

42 

8 

53 

5 

60 

4 

65 

3 

73 

2 

82 

1 

90 

0.5 

100 

0.0 


The earth lead continuity circuit uses the 
6.3V heater winding and a pair of 6V 35W 
automotive headlamps connected in 
parallel. One of the lamps is located behind 
a bezel to serve as an indicator. One side oi 
the circuit connects to the earth pin of a 
three pin test socket, and the other to a 
flexible lead terminated in a heavy duty 
alligator clip. Total current through the 
earth lead should be at least lOA, even 
allowing for transformer regulation 
characteristics. 

All the wiring in this part of the circuit 
needs to have a low resistance, including 
the flexible lead. This latter was made from 
a 3ft length of 40/ .0076 flex. 

In use, the alligator clip is clamped onto 
the frame of the appliance and the ap¬ 
pliance lead plugged into the test socket. If 
the earth circuit is intact, the indicator 
lamp will light brightly, but a resistance as 
low as one ohm will dull the lamp so much 
that it will be barely perceptible behind the 
bezel. 

A further advantage of this arrangement 
is that it will defeat a common trap which 
tricks an ordinary ohmmeter test — the 
earth wire that is hanging by a single 
strand. The inrush current to the cold lamps 
will be several times higher than the run¬ 
ning current, again depending on trans¬ 
former regulation, but would normally be 
enough to melt a lone strand. 

A refinement to this section is to fit a 
smaller lamp (say 6V 0.2A) as an alter¬ 
native indicator, selected by a heavy duty 
(lOA) switch. This is useful for lead iden¬ 
tification, particularly in circumstances 
where it is not desirable to pass a heavy 
current through the circuit under test. 

I did not realise how much I needed this 
device until I built it. ® 



ARE YOU INVOLVED IN 
THE ELECTRONICS 

INDUSTRY? 


WHY? 

Because “Electronics 
Australia” and associated 
publications (IPC 
Business Press Aust. Pty. 
Ltd.) will shortly be ex¬ 
panding our activities into 
the professional, industrial 
and marketing aspects of 
the electronics industry. 
We think that you should 
be a part of this significant 
forward move. For 
example, early in the new 
year, we plan to mail, free, 
the first of the new 
publications to all those 
executives to whom we 
think it will be relevant. 



manager? 
technical director? 
design engineer? 
company buyer? 
systems designer? 
senior technician? 


DO YOU MAKE 
DECISIONS? 


If you are involved . . . 

If you do make decisions . . . 

We would suggest that you fill in the 
coupon below (or have your 
secretary do it for you). Clip and 
post as soon as possible to: 
‘‘Electronics Australia”, P.O. Box 
157, Beaconsfield 2015. 

If you prefer not to cut this issue, or 
you feel that you would qualify for 
listing for other reasons, set out the 
relevant information on your 
Company letterhead. 


n 


(please print) 


COMPANY/ORGANISATION. 


ADDRESS 


. POSTCODE . 

No. OF EMPLOYEES: [[]] / 11-25 Q / 26-50 [/] /51-100 Q/ 100-F 

Major products marketed or services performed. 


Signed. 
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Universily MULTIMETERS 


Are your Mulitmeter requirements listed below? 


(1) Heavy duty; high current (100 Amp AC, DC) 

(2) High sensitivity; (100,000 ohms per Volt) 

(3) Large easy to read dial (6'' x ^Vz") 

(4) Small pocket size 

(5) General purpose, low price 


Refer M.E.T. 

Refer MVA100 
Refer M770 
Refer MVAB 

Refer MVA4-72 and CT500 


Each model marketed by "University" is diode protected, mirror scaled (except MVA4-72) and has the following features 



M.E.T. 

A.C. Volts: 10-50-250-1000 
D.C. Volts: 10-50-250-1000 (500 ohms per Volt) 
A.C. Amps: 0.25-1-2.5-10-25-100 
D.C. Amps: 0.25-1-2.5-10-25-100 
Ohms: Rxl-RxIOO (.1 ohm to 50 Kohm) 
Features: Taut band movement, 18 gauge steel 
case, internal Current Transformer and Shunt 
for AC DC current readings. 

Price: $90.00 each plus 15% Sales Tax. 



MVA100 

A.C. Volts: 2.5-10-50-250-1000 (12 Kohms per 
Volt) 

D.C. Volts: 0.5-2.5-10-50-250-500-1000 
(lOOKohms per Volt) 

A.C. Amps: 10 

D.C. Amps: 10uA-250uA-2.5mA-25mA- 
250mA-10 Amps 

Ohms: Rxl-RxIO-RxIOO-RxIOK (5 ohms to 200 

megohms) 

db: -20/0/ -h62 

Features: 100,000 ohms per Volt, resistance to 
200 megohms, + reversing switch, spring- 
loaded shockproof movement multicolour scale. 
Price: $35.00 each plus 15% Sales Tax. 



MVAB 

A.C. Volts: 10-50-100-500-1000 (10 Kohms per 
Volt) 

D.C. Volts: 5-25-50-250-500-2.5K (20 Kohms 
per Volt) 

D.C. Amps: 50uA-2.5mA-250mA 

Ohms: RxIO-Rxl Kohm (2 ohms to 6 megohms) 

db: -20/0/ +22 

Features: Small compact pocket size and 
multicolour scale. 

Price: $12.00 each plus 15% Sales Tax. 



MVA4-72 

A.C. Volts: 10-50-250-1000 

D.C. Volts: 2.5-10-50-250-1kV & 5kV (20 

Kohms per Volt) 

D.C. Amps: 50uA-5mA-50mA-500mA 

Ohms: Rxl-RxIOO-RxlK-RxIOK (1 ohm to 50 

megohms) 

db: —10 / O / +22 (Reference ImW, 600 ohms) 
Features: Robust design, multicolour scale. 
Price: $16.00 each plus 15% Sales Tax. 
Available February, 1973 



M770 

A.C. Volts: 2.5-10-50-250-5kV (5 Kohms per 
Volt) 

D.C. Volts: .25-1-2.5-10-50-250-IkV 8t 5kV (20 
Kohms per Volt) 

D.C. Amps: 50uA-l mA-10mA-100mA-500mA- 

10 Amps 

Ohms: Rxl-RxIOO-RxIOK (.2 ohms to 20 
megohms) 

db: —20 / O / +50 (Reference 1 mW, 600 ohms) 
Features: Very large multicolour open scale, 
metal case 4mm sockets. 

Price: $40.00 each plus 15% Sales Tax. 



CT500 

A.C. Volts: 10-50-250-500-1000 (10 Kohms per 
Volt) 

D.C. Volts: 2.5-10-50-250-500-6kV (20 Kohms 
per Volt) 

D.C. Amps: 50uA-5mA-50mA-500mA 

Ohms: Rxl-RxIO-RxIOO-RxlK (1 ohm to 12 

megohms) 

db: -20/0/ +62 

Features: Robust design, multicolour scale 
Price: $14.00 each plus 15% Sales Tax. 


All units advertised by UNIVERSITY are backed by a 90 day guarantee period (except M.E.T. which is one year) and we 
offer a 24 hours repair service. All units available ex stock from our showroom at Riverwood and all leading Wholesalers. 


University Graham Instruments Pty. Ltd. 

106 Belmore Road North, RIVERWOOD. 2210. Phone:53-0644. 


Victorian Office: 180 York Street, South Melbourne. Phone: 699-1126. 

Intrastate Agents: 

Hunter Engineering Sales Pty. Ltd., 64 Broadmeadow Road, Broadmeadow. Phone: 61-4321. 

Hundell Engineering Sales Pty. Ltd., 8-11 Kembla Court, Wentworth Street, Port Kembla. Phone: 40278. 
Interstate Agents: 

OLD.: Gee & Co., Brisbane. Phone: 36-0344. 

SA.: Compar Distributors Pty. Ltd., Adelaide. Phone: 51-6718. 

TAS.: W. P. Martin Pty. Ltd., Hobart. Phone: 34-2811. 

TAS.: W. P. Martin Pty. Ltd., Launceston. Phone: 31 5545 
WA.: Sandovers Limited, Belmont. Phone: 65-0111. 

A.C.T. Industrial, Electrical & Communications Pty. Ltd., Civic Square, A.C.T. Phone: 95-0895. 

Overseas Agents: 

U.l .L. Sales Ltd., Waltham Road, Christchurch, New Zealand. Phone: 64-759. 
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The interconnection of separate units to make up a complete 
is not necessarily as simple as one might expect. Apart fro 
provide the necessary cables and plugs, it is important to co 
of output and input signals, and the possibility of hyowmclin 
from inappropriate earth connections. 


by NEVILLE WILLIAMS 



In a utopian situation, all audio home 
entertainment units would be completely 
compatible, irrespective of kind or brand. 
Any pickup or any radio tuner could be 
plugged into any amplifier and fed through 
any loudspeakers. The system could be 
cross-coupled to the input of any tape 
recorder or could pick up a signal from any 
tape player, and so on. All one would need 
would be the requisite number of stan¬ 
dardised cables and plugs. 

Unfortunately, this utopian situation is 
not immediately in view. To be sure, 
manufacturers have been making a con¬ 
scious effort to reduce the variety of con¬ 
nectors in use and to provide amplifiers and 
tape recorders with multiple input and 
output facilities. But that is about as far as 
it goes. 

The level of the output signal from some 
devices is just too great to feed directly to 
the input circuits of others; overload and 
distortion will occur unless steps are taken 
to attenuate the signal within the in¬ 
terconnecting link. 

The problem becomes even more difficult 
if, conversely, the available signal is not 
adequate to drive the second device. 

Then there is the question of impedance 
levels in the respective units. In very broad 
terms, this refers to the effective resistance 
across which an output signal is developed, 
or across which an input signal has to be 
impressed. 

As a rule, there is no problem if the im¬ 
pedance of the signal source is lower than 
that of the circuit into which the signal has 
to be fed. But there is likely to be a problem 
if it is the other way round. 

Again, complications can arise from the 
“earthy” side of the interconnecting cables. 

In many amplifiers and tape players, the 
input and output connectors are kept clear 
of the metal chassis adjacent to where they 
are mounted. The shell of the connector is 
earthed instead to a point in the wiring 
appropriate to its function. Thus, input 
connectors may be earthed close to the 
preamplifier circuitry and output con¬ 
nectors close to the output or power supply 
circuitry. 

When the equipment is connected to or¬ 
dinary peripheral components as, for 
example, a record player and loudspeakers, 
no common paths are established between 
the input and output wiring. However, if two 
or more units are interconnected with 
cables having a common earth braid, this 
can set up an external link between the 


earthy sides of the input and output con¬ 
nectors. 

In certain cases the external link, which 
completes a virtual earth loop, can invoke 
problems such as hum injection, in¬ 
terference from the tape drive motor or 
instability. While by no means the rule, such 
problems are always a possibility which has 
to be allowed for. 

Unfortunately, a basic and thorough 
treatise on the compatibility of hifi units 
would almost inevitably end up as a long 
and tedious tome, which could test the 
patience of writer and reader alike. 

In this article, we have adopted a com¬ 
pletely different approach. We simply 
discuss the compatibility problems which 
were encountered with a ^rticular group of 
units which we had occasion to interconnect 
in our laboratory. The problems may not be 
identical with those which might be en¬ 
countered in another situation, but they are 
typical and the approach which we adopted 
to meet them may serve as a guide to other 
enthusiasts. 

The three units involved comprised a 
record player, a completely self-contained 
stereo cassette player / recorder and a 
normal stereo amplifier. 

The object was to interconnect the units 
so that the amplifier could reproduce stereo 
music from disc or cassette, or from the 
amplifier’s own in-built radio tuner. 
Alternatively, it had to be capable of 
recording on to cassette program material 
being reproduced from disc or radio — a 
very common requirement. 

The first problem encountered was an 
earth loop involving the power wiring and 
the signal wiring between the record player 
and amplifier. An annoying hum was 
audible between tracks or behind soft 
music. The job of tracing and rectifying the 
trouble provided the inspiration for the 
article in our September issue. With the 
player wiring modified as described, the 
hum disappeared and the equipment per¬ 
formed to expectations when reproducing 
from disc. 

At first glance, the job of interconnecting 
the amplifier and tape recorder looked to be 
a breeze. The amplifier had a pair of “Tape 
In” and “Tape Out” sockets; the tape unit 
had sockets for “Aux In” and “Ext Spkr”. 

From a local supplier we were able to 
obtain a well finished equipment cable 
about 3ft long containing four colour-coded 
and shielded leads inside an outer plastic 
sheath. The only modification needed was to 


equip two of the leads on one end with 
miniature phone plugs to fit the “Ext Spkr” 
jacks in the tape unit. The other connectors 
were of the ri^t kind to plug straight in. 

But, alas; it wasn’t to be that easy! 

When an attempt was made to record 
from disc to cassette, the result was in¬ 
tolerable distortion. The signal level from 
the “Tape Out” sockets on the amplifer was 
clearly far too high for the “Aux In” cir¬ 
cuitry in the tape recorder. 

This kind of problem arises because, in 
many tape recorders, the “Aux In” socket 
connects to the “Mic” socket through a 
resistive pad, the signal then going to the 
microphone preamplifier stage. While the 
resistive pad permits a much larger signal 
to be accepted, it is still possible for the 
available input to be excessive, producing 
overload and distortion in the preamplifier 
stage. 

The overall gain of the recording am¬ 
plifier is usually controlled after the 
preamplifier stage, either by a gain control 
potentiometer or by an automatic gain 
control circuit. While gain control can 
reduce the signal to an appropriate level for 
recording, it can do nothing to correct the 
distortion that has already been introduced 
by the overloaded preamplifier stage. 

In the particular record player involved, 
the “Tape Out” signal was derived from 
just ahead of the volume and tone controls, 
so that there was no way of reducing it, 
short of modifying the internal circuitry. 

Equally, the tape recorder could not be 
set up to accept a greater signal input with¬ 
out internal modification. 

The obvious course, in the face of such a 
problem, is to break the connecting signal 
lead and to insert a series resistor or 
resistive divider to introduce the required • 
order of attenuation. 

If the tape recorder has a manual 
recording level control and meter, the 
resistor(s) can be selected so that normal 
recording level is obtained with the control 
knob in approximately the same position as 
for recording via the unit’s own 
microphone. 

Where the tape recorder incorporates 
automatic level control circuitry, the 
resistor (s) can be selected so that the signal 
is recorded at normal level on tape without 
audible distortion. 

With the particular items being con¬ 
sidered, we found that the signal level was 
suitably reduced by including a 120k 
resistor in series with each active lead from 
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MOST CASSETTE 
MANUFACTURERS TELL ONLY 
HALF THE STORY 


HERE'S THE OTHER HALF 


Most cassette manufacturers tell you how great their 
tape is. What they forget to mention is that the 
tape is only as good as the "shell” it comes 
in. Even the best tape can get mangled in 
a poorly constructed shell. 

That's why Maxell protects its 
tape with a precisely constructed 
shell, made of lasting heavy-duty 
plastic. 

Unlike other cassettes that use 
fixed guide posts, Maxell uses nylon 
roller guides held with stainless steel 
pins. These provide virtually friction- 
free tape movement and elminates a major 
cause of skipping, jumping and unwinding. 

The tape never comes loose from the hub 
because it is anchored in two places — not one. / 
A tough teflon (not waxed paper) slip sheet im 
keeps the tape-pack tight and flat. No more # ■ 
bent or nicked tape to ruin your recording. 

Maxell doesn't use a welded seal but puts the 
cassette together with precision screws. 

As for the tape itself, it has been found to have an ur 


maxell 


Guaranteed across Australia by:— Hagemey< 
Sydney Melbourne Adelaide Brisbane Perth 


The answer to all your tape needs. 


HiFi Compatibility 


the record player “Tape Out” to the tape 
recorder “Aux In”. For the time being, the 
resistors were wired roughly between the 
inner conductors and the respective plugs at 
the tape recorder end. A more permanent 
arrangement would obviously be required 
later on but, for the moment, the objective 
was to determine what was necessary. 

Sufficient to say that, with the 120k 
resistors in position, programs could be 
recorded on cassette free from any 
suspicion of overload distortion. 

Next problem was to make the tape 
recorder play through the main amplifier 
and loudspeakers. To evaluate results we 
were careful to use a pre-recorded cassette 
of known good quality. In setting up 
equipment, it is very easy to be misled if 
reliance is placed on a recording which 
might itself contain imperfections. 

Unfortunately, we ran into another pack 
of trouble. While the recorder would 
reproduce the cassette in normal style as a 
self-contained unit, any attempt to divert 
the signal through the main amplifier and 
loudspeakers resulted in a heavy pulsating 
hum being imposed on the music. It sounded 
rather like a mixture of mains hum and 
ripple from the tape drive motor. 

It transpired that the effect was due 
mainly to the fact that plugging into the 
“Ext Spkr” jacks left the recorder output 
stages without a proper load. The noise 
largely disappeared when low value 
resistors (actually 18 ohms) were soldered 
across the two plugs. 

Thus two more resistors had to be strung 
temporarily in the once neat connecting 
cable. 

At this juncture it was possible to record 
on to — and to replay from — cassette with 
passable results. Unfortunately, 
reproduction from cassette still contained a 
significant amount of hum, and ripple from 
the tape drive motor. 

After a certain amount of fiddling, it 
became evident that the set-up was sen¬ 
sitive to configuration of the earthy con¬ 
nections. The hum and noise could be in¬ 
fluenced by isolating certain of the plugs 
from the braiding or running separate earth 
wires. And here the problem of the single 4- 
in-1 cable became evident. All four braids 
made direct physical contact inside the 
outer sheath; thus an input/output earth 
loop was inescapable both at the amplifier 
and the tape recorder. 

In some set-ups it might not matter. In 
this one it did! 

Facing'the problem of earth loops and the 
need to include resistors in the in¬ 
terconnecting leads, we decided the time 
had arrived for more drastic measures. We 
would devise a little box-and-cable 
assembly which could well provide a pat¬ 
tern for solving all kinds of interconnection 
problems of this general kind. 

The box we selected was a standard item 
measuring 4V4 x 2 V 4 x V/z inches and in¬ 
volving a folded aluminium base and cover 
secured by self-tapping screws. Inside the 
box we mounted two 8-tag strips, each 
providing 6 insulated lugs. 

The input and output cables were 
separate lengths of twin “stereo” lead 
shielded with an outer PVC covering. These 
were clamped just inside the box and wired 


to the tagstrips so that, initially, all inner 
conductors and braids were insulated from 
each other and from the box. This provided 
complete freedom to select and mount 
series and shunt resistors and to choose 
which earth paths to establish or leave 
open. 

The 120k series resistors mentioned 
earlier were wired so that they were in 
series with the signal lead from record 
player to tape recorder. Had it been 
necessary to decrease the signal level still 
further, it would have been possible either 
to increase the value of these resistors or to 


the external connecting leads. It was not for 
us to get involved with the design in an 
effort to solve the problem at that level. 

In fact the end result, while acceptable, 
was still short of true high fidelity standards 
because of hum content in the tape record¬ 
er. 

As a unit, with its small detachable 
loudspeakers, it was excellent in its in¬ 
tended role — providing pleasant stereo 
music in a small flat. But even then, with 
the unit operating and with no cassette in 
position, hum and motor noise could be 
discerned. 


When compatibility 
problems really 
stack up, the 
neatest answer is a 
merging unit in 
which shunt and 
series resistors can 
be mounted, and 
where earth 
connections can be 
arranged to 
minimise the effect 
of earth loops. 



form a voltage divider by connecting shunt 
resistors from the tape recorder end to 
braid. 

The 18-ohm load resistors were connected 
across the tape recorder output and bridged 
across to player input. Had it been 
necessary to attenuate the level here, ad¬ 
ditional series resistors could have been 
added. 

Finally the earth circuitry: This involved 
experimenting to establish which 
arrangement gave the best all-round results 
in terms of hum content and motor noise 
interference. 

In this case, it transpired that the basic 
earth path was best established between the 
output of the tape recorder and the tape 
input of the main amplifier. These two 
braids were therefore linked to each other 
and to the box, as shown. 

It was found that the braiding from the 
“Tape Out” socket of the amplifier could 
also be joined to the box but NOT the 
braiding to the tape recorder’s “Aux In”. 
For reasons to do with the internal tape 
recorder circuitry and wiring, completion 
of this earth circuit invoked hum and motor 
noise. We did not try to pursue it further. 

Our job was to do the best we could with 



Through a large amplifier and fully 
baffled loudspeakers this barely noticeable 
background came up in direct proportion 
with the improved bass response. This was 
inevitable; our care with cabling could do 
no more than avoid aggravating the 
problem by undersirable earth loops. 

One important point should be men¬ 
tioned: As supplied, the tape record¬ 
er / player had only a 2-core flex to the 
power point. Hopefully the internal cir¬ 
cuitry had been designed to ensure 
adequate safety without the third wire. 

But had there been a third wire running 
back to the power point and joining the third 
wire from the amplifier, we would have 
been faced with yet another classic earth 
loop situation. It might have been necessary 
to fit a mains outlet to the amplifier, so that 
the tape recorder could plug direct into the 
amplifier rather than a separate power 
point. 

The lesson from all this would seem to be 
fairly obvious and not very palatable. 

Portable tape recorder / players are very 
handy as self-contained entertainment units 
but not all of them are suitable for in¬ 
terconnection with basic high fidelity 
systems. One can achieve so much by close 
attention to the interconnections but, 
beyond that, basic design limitations may 
show up. 

It is reasonable to assume that the new 
generation of specialised cassette decks will 
be substantially free from the troubles 
described in this article. Being intended 
primarily for use with high fidelity in¬ 
stallations, close attention should have been 
given to interconnection, signal level and 
low frequency noise content, as well as to 
other qualities expected of a high fidelity 
unit. 

It is significant that no serious problems 
have been encountered with any of the 
cassette decks we have reviewed in recent 
times. After connection of the necessary 
cables, they have functioned as expected 
with whatever amplifier happened to be on 
hand. 

Which is the way it should be! 
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New high-quality 
AM broadcast tuner 


Here is a completely new design for a solid-state high quality broadcast 
tuner, offering switched alternatives of wide bandwidth or high selectivity 
at a lower cost than previous units. Additional features are a signal strength 
and tuning meter, and a high-Q whistle filter. 

by IAN POGSON 


In the August, September and October 
issues of 1968 we described the Playmaster 
122 and 123 Program Sources, tuners which 
were capable of a total bandwidth of 20kHz 
and hence able to resolve the full audio 
range normally transmitted by Australian 
broadcast stations. The designs enjoyed 
considerable popularity despite the fact 
that they were rather expensive. 

Recently we decided to rethink the con¬ 
cept of a wide band tuner, with the idea of 
producing a less costly unit and perhaps 
improving performance in certain direc¬ 
tions, particularly with regard to long 
distance reception. 

We must hasten to point out that high 
quality reception of broadcast stations is 
normily limited to local transmissions. On 
the other hand, when reception of stations at 
a distance is required, it is generally 
necessary to sharpen the selectivity and be 
content with a somewhat narrower audio 
frequency response. To accommodate these 
two requirements the 1968 tuners were 
provided with alternative selectivity 
characteristics selected with a tog^e 
switch, and this arrangement was also 
chosen as desirable for any new design. 

Having laid down the two basic 
requirements of wide band reception of 
local transmissions and narrower band 
reception of long distance stations, we set 
about producing a new design which would 


also be lower in cost: no mean feat when all 
the implications are considered. 

In order to keep costs down, we have 
made what we consider to be two minor 
compromises. The Playmaster 122 and 123 
units incorporated quite an elaborate AGC 
system which worked extremely well. 
However, it is possible to obtain quite a good 
AGC system by simple means and we have 
adopts this line. The second “com¬ 
promise” involves the use of a tuned circuit 
immediately before the RF amplifier, 
rather than feeding the aerial directly into 
the base of the RF amplifier, followed by a 
tuned band-pass filter as used previously. 

The use of the tuned circuit ahead of the 
RF amplifier, although normal practice, 
has mixed blessings as far as we are con¬ 
cerned. By adopting this approach, we 
avoid much of \he problems of cross 
modulation, and also gain a desirable 
measure of preselection. These features are 
highly desirable and the preselection is a 
necessary requirement for satisfactory long 
distance reception. However, as a direct 
result of the selectivity characteristic of the 
RF tuned circuits, a slight fall-off in audio 
frequency response must be tolerated. This 
is not serious and more will be said about 
what can be done about it later on. 

Another economy measure and one which 
may be considered a design step forward, is 
the technique of obtaining the major part of 


the overall selectivity in one “block”, 
immediately following the mixer. Not only 
is it economical of parts but it also makes 
selectivity switching easier. 

We will now look at the circuit diagram 
and deal with the various stages in some 
detail. 

Immediately following the aerial input is 
a dual 10k -h 10k potentiometer which 
functions as an aerial attenuator, orjocal- 
distant control. Due to the nature of solid 
state devices, it is necessary to be able to 
control the input level of very strong local 
broadcast stations. This attenuator is 
discussed in somewhat more detail by the 
author in the Circuit & Design Ideas 
columns. 

Immediately following is the first tuned 
circuit at signal frequency. The coil is a 
standard one made by Aegis and we have 
added a 220pF capacitor to give extra 
coupling particularly at the high frequency 
end of tile band. The coil is tuned with one 
section of the 3-gang, which includes its own 
trimmers. 

The RF amplifier uses two junction FETs 
in the cascode configuration. AGC is applied 
to the gate of the first FET and the self-bias 
resistor of 150 ohms is left unbypassed to 
provide some degeneration which helps in 
the signal handling ability of the stage. The 
output of the grounded gate section is tuned 
with the other 200pF section of the gang. 
The coil is also an Aegis and originally 
intended for use in a band pass circuit of our 
earlier tuners. To match into the low im¬ 
pedance of the following stage, a .OOluF 
capacitor is taken from the tap on the coil. 

The self-oscillating mixer, as the name 
implies, uses only one transistor to perform 
the dual functions of oscillator and mixer. 
The coil in this circuit is tuned with the 90pF 
centre section of the gang and due to the 
tailored capacitance law of this section no 
padder is required for tracking purposes. 

We have made a slight alteration to this 
circuit, one which we have used many times 
before, and it involves the 2.7k base bias 
resistor. This was previously 4.7k, which 
ran the transistor at a current of 2mA or 
more. This was normally very satisfactory 
but under wide band listening conditions, 
there have been odd cases where hiss has 
been evident to spoil otherwise good 
reception. The new resistor runs the stage 
at about 1mA and the problem is solved. 

The intermediate frequency, output of the 
mixer is taken from the “cold” end of the 
oscillatorjcoil feedback winding and fed into 
either one of two filter blocks. The “sharp” 
filter consists of two Aegis IF transformers 
back-to-back and coupled with a Murata 
SFD455B ceramic filter. In order to match 
between the IF coils and the ceramic filter, 
capacitor voltage dividers are used, con¬ 
sisting each of a 390pF and a .0039uF 



Our new Playmaster tuner is quite a compact unit. The prototype is housed in a wooden 
case, mahogany veneered and French polished; it should match most commercial audio 
amplifier systems. 
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transformers back-to-back, this time 
overcoupled with a 15pF capacitor. This 
combines with other tuned circuits to give 
the overall wide pass band for full range 
reception. 

Selection of the appropriate filter is ef¬ 
fected by either forward or reverse biasing 
germanium diodes in the input and output 
signal paths. Switching is so arranged in 
passive DC 'circuits, that when one set of 
(hodes is forward biased and conducting, 
the other set is automatically reverse 
biased. By this means, switching may be 
done with a simple toggle switch which does 
not otherwise interfere with the signal 
circuits. Leads to the switch may be as long 
as necessary without any adverse effects. 

The next stage is the first IF amplifier, 
which is a junction FET and is controlled by 
the AGC along with the RF amplifier. 


Immediately following the IF amplifier is a 
double tuned interstage IF transformer 
made by RCS Radio. This transformer, in 
addition to its normal magnetic coupling 
between windings, is overcoupled by adding 
a 15pF capacitor between the hot ends of the 
windings. The overcoupled transformer has 
a bandwidth a little in excess of the 
requisite 20kHz and so it does not restrict 
the audio high frequency response. The 
transformer is set permanently in this 
condition. While not contributing to the nose 
selectivity in the sharp position, it does 
contribute to the skirt selectivity in both 
cases. 

As the second IF amplifier is a bipolar 
transistor with low input impedance, output 
from the previous IF transformer is taken 
from the low impedance tap, via a .OOluF 
capacitor. The second IF amplifier is 


straightforward, has a resistive collector 
load and is run at full gain at all times. 

The detector is a germanium diode 
voltage doubler type and besides having the 
reputation for being able to handle small 
signals with low distortion, it provides in¬ 
creased audio output. Also, the DC 
developed is higher than from a single diode 
detector and this is an advantage when the 
DC voltage is used for AGC purposes. AGC 
is picked off via the IM filter resistor and 
fed to the RF amplifier and the first IF 
amplifier. In all, a very simple circuit and 
one which meets the needs of our tuner. 

Audio from the detector is fed into a 
Darlington pair, in order to transform from 
a high impedance for the detector, to the 
low impedance necessary for the bridged-T 
whistle filter. The purpose of the whistle 
filter is to notch out the lOkHz component 
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PARTS LIST FOR I 

BROADCAST TUNER 

1 Chassis-panel, 9in long x 3 Viin high x 

1 10k + 10k linear tandem pot. 

Gin deep 

1 2.7k 

1 Cabinet to suit 

3 4.7k 

1 Dial assembly, RCS 

1 5.6k 

2 Knobs 

1 18k 

1 Tuning meter, S units 

1 33k 

1 Toggle switch, SPOT 

1 47k 

1 Toggle switch, DPDT 

1 100k 

1 RCA phone socket 

1 Trimpot 100k linear 

2 Terminals, 1-red, 1-black 

1 180k 

1 Rubber grommet for power cord 

1 270k 

1 VaIo extension shaft 

1 330k 

6 Spacers, V 2 in long x V^in diameter. 

1 1M 

tapped Vain Whitworth 

1 4.7M 

4 Spacers, lin long x V^in diameter. 

1 5.6M 

tapped Vain Whitworth (see text) 

1 Printed board, 9in x Sin, 72 / 11T 

CAPACITORS 

1 Aerial coU, Aegis S203 

2 15pF NPO ceramic 

1 RF coil. Aegis S196 

1 56pF 630V polystyrene 

1 Oscillator coil. Aegis S201 

1 68pF 630V polystyrene 

4 IF transformers. Aegis ST45C 

1 3-gang padderless, 200pF-90pF- 

1 IF transformer, RCS 178 

200pF, with trimmers, Roblan 

1 Whistle filter assembly, RCS 

1 220pF 630V polystyrene 

1 Ceramic filter, Murata SFD455B 

1 470pF 630V polystyrene 

1 Power transformer, 12.6V 1A; 

3 .001 uF 630V polystyrene 

PFI728, PT2150 or similar 

2 .0039uF 400V polyester 

1 Miniature tag board, 12prs tags 

2 .01 uF 100V polyester 

1 5-pin miniature tag strip 

1 .047uF 25V ceramic 

2 Dial lamps, 12V 1.5W, Lilliput Edison 

1 .047uF 100V polyester 

Screw 

1 0. luF 25V ceramic 

2 Sockets for dial lamps 

8 O.luF 100V polyester 

2 Rubber grommets to fit lamp sockets 

1 lOOOuF 16VW electrolytic 

3 Transistors, FE5485, 2N5485 

1 2000uF 25VW electrolytic 

2 TT1002, BF115 

1 BC109 

MISCELLANEOUS 

1 BC108 

6 Germanium diodes, OA91 etc 

Hook-up wire, solder, lugs, screws, 
nuts, cable damp, 3-core flex, 3-pin 

4 Silicon power diodes, EM401 etc 

plug, 1 yd light coax cable, etc. 

1 Zener diode, BZY88/C9V1, AN757 

or similar 

RESISTORS {V 2 watt) 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those used 

1 56 ohms 

with the prototype. Components with 

1 100 ohms 

higher ratings may generally be used 

3 150 ohms 

providing they are physically com¬ 

1 270 ohms 

patible. Components with lower ratings 

4 470 ohms 

may also be used in some cases. 

1 Trimpot Ik linear 

providing the ratings are not exceeded. 


resulting from heterodynes between the 
wanted carrier and those in adjacent 
channels, under wide band conditions. 

Audio emerging from the whistle filter is 
passed through a 100k preset potentiometer 
so that the audio level may be preset to suit 
the amplifier system into which it is fed. 

The tuning meter is arranged in a bridge 
circuit to make it forward reading and the 
reference arm is the source resistor of the 
first IF amplifier. The voltage at the source 
varies with the amount of AGC bias applied 
to the FET and so unbalances the bridge to 
a greater or lesser extent, to change the 
meter deflection. 

Zero reading on the meter is adjusted by 
means of a Ik preset potentiometer, to 
balance the voltage at the FET source 
under no signal conditions. Full deflection 
of the meter is limited by a resistor in series 
with the meter. The resistor is shown on the 
circuit without any value, as this must be 
determined during final adjustment of the 
tuner. Another preset potentiometer could 
be added in this position but it is more 
economical to fit a simple resistor of the 
required value. 

The power supply uses a standard type of 
transformer originally intended for valve 
heater use. The secondary winding(s) 
rating is 12.6V lA and although this is 
somewhat more than necessary, this type of 
transformer is readily available and has 
proved to be a satisfactory one to use. Four 
silicon diodes are used in a bridge rectifier, 
with the usual filtering capacitors and a 
zener diode to regulate the output to 9 volts. 
Supply for two 12V 1.5W dial lamps is taken 
directly from the secondary winding. 

The transformer which we used has two 
6.3V windings which we connected in series, 
with due regard to phasing. This gives what 
amounts to a centre tap to the winding and it 
win be noted that there is a O.luF bypass 
capacitor to ground from this point. Some 
trouble was experienced with modulation 
hum and it was traced to the fact that some 
of the received signal was coming in via the 
mains and the power transformer. The 
bypass capacitor effectively gets rid of the 
signal from this source and so eliminates 
the modulation hum. This problem may not 
always arise but the precaution is a simple 
one and it would be wise to include it. 

If a transformer is used with a 12.6V 
winding and without a centre tap being 
available, then the bypass may be applied 
to one side of the winding. It may be 
necessary to experiment to determine 
which side of the winding most effectively 
avoids the modulation hum. 

So much for the circuit; a few comments 
on components may now be of value. It is 
always wise to use good quality components 
throughout, without being extravagant. All 
resistors are rated at and no further 
comment seems necessary. Capacitors are 
always more of a problem than resistors, in 
that the right type of capacitor should be 
used in each case. To complicate the issue, 
quite often a number of different types will 
be satisfactory. We have indicated on the 
parts list what we used and it would be wise 
to stick to this as far as possible. However, 
unless a tuned circuit is involved, polyester 
capacitors could be replaced with low 
voltage ceramic types. Polystyrene types 
may generally be replaced with polyester or 
NPO ceramics if available. 

The circuit and parts list show alter¬ 
natives for transistors but it is quite likely 


that other alternatives not mentioned could 
also be used. We have used Motorola type 
2N5485 and Fairchild type FE5485 FETs, 
with little if any difference in performance. 
We have also tried the Motorola audio type 
2N5459 FET and apart from perhaps a slight 
loss of overall gain, they performed 
satisfactorily. Although we have not tried 
any other bipolar transistor types than 
those indicated, it is quite possible that a 
number of other equivalent types would be 
satisfactory. 

The diodes should present no problems 
and where type OA91 is specified, any 
general purpose germanium type should be 
in order. It would be wise to stick to the 
zener types specified unless a direct 
equivalent is available. Any silicon power 
diodes of sufficient current and voltage 
rating may be used for the rectifier. 

The aerial, RF and oscillator coils and 
four of the IF transformers are made by 
Aegis and we know of no equivalents. The 
fifth IF transformer is made by RCS Radio 
and as it has to fit the printed board, we also 
doubt whether there would be a substitute 
for this one. Closely associated with the IF 
transformers is the ceramic filter and the 
type specified must be used. 


The recommended whistle filter 
assembly comes complete from RCS Radio 
and only needs a couple of stand-off pillars 
for mounting. But provided they will fit 
physically, any other suitable components 
could be used. 

Any meter which meets the physical 
requirements of the front panel etc, would 
be satisfactory, provided the sensitivity is 
sufficient. The meter we used has a full 
scale deflection of SOOuA and this is just 
sufficient for the job. Anything with a 
greater sensitivity would be suitable but a 
1mA movement would not do. 

Any power transformer capable of 
delivering the right voltage and current 
would be suitable, provided that it is 
physically compatible. 

Dials are often a problem these days but 
we believe that we have been able to solve 
this one quite nicely. Basically, the dial 
components were supplied by RCS Radio 
and we had the task of providing a scale to 
suit our purpose and of finding a satisfac¬ 
tory way of illuminating the scale. The scale 
on the prototype was made 
photographically from a prepared artwork 
and consists simply of a transparent 
positive fixed immediately behind the front 
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Answers to all the questions 
you’ve ever asked about 
tape recorders- in one book! 



recommended retail price. 


Whether you’ve just built your own hi fi system, or 
whether you’re just thinking about vour first 
cassette recorder, “Tape Questions—^Tape 
Answers’’ will be a mine of valuable information. 
Written by noted German authority, Heinz Ritter 
and published in conjunction with BASF, world 
leader in tape, this book covers all aspects of 
recording on magnetic tape. Here’s just a few 
examples taken from the 18 Chapter headings:— 
“Selecting the right tape’’; “Which Sound Mixing 
for what Purpose?’’ “Which microphone for what 
purpose?’’ “Editing and splicing of Magnetic 
Tape.’’ “Tape recorder maintenance.’’ “Compact 
Cassettes or Spool Tape Recorders?’’ “How to 
add sound to 8mm Film.” 
All the technical data for experts, clear 
explanations and illustrations for the 
experts-to-be. Over 120 pages with 100 
Illustrations and diagrams. 
Get more satisfaction by using your equipment 
more effectively. Save money by selecting the 
right gear. Maybe settle a few arguments! 
At just $1.25 you can’t afford to be without this 
valuable reference book. 
Buy “Tape Questions—Tape Answers” at your 

BASF dealer NOW! 



Buy “Tape Questions-Tape Answers” 
at your BASF dealer NOW! 

OR send this coupon 



To: Maurice Chapman and Company 
Pty. Ltd., Box 882, G.P.O., Sydney 
2001. 

Please send me my copy of “Tape 
Questions, Tape Answers.” En¬ 
closed Is my Cheque/Postal 
Order/Money Order for $1.45, 
which covers postage and 
handling. 




✓ 
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ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


SPECIALS 


AYllOl 

0.42 

AY1103/4 

0.60 

AYlllO 

1.00 

AY1112 

0.46 

AY1114 

0.40 

AY1115 

0.40 

AY1116 

0.45 

AY1120 

0.65 

AY1121 

0.65 

AY8110 

4.15 

AY8111 

4.15 

BC207 

.59 

BC209 

.70 

EM402 

.23 

EM404 

.26 

EM406 

.34 

EM408 

.42 

OA90 

.29 

ORP12 

.75 

SP1460 

3.00 

SE4002 

.50 

SE4010 

.57 

40669 

3.10 

2N3053 

1.57 

2N3055 (M.I.L. Spec) 1.60 

2N3565 

.42 

2N3569 

.71 

2N3638 

.57 

2N3644 

.78 

2N3645 

.88 

2N3819 

.77 

1N914 

.47 

rN3491 + R 

1.54 

IN3492 + R 

1.59 

1N3493 + R 

2.03 

1N3660 -h R 

1.69 

2N174 

5.21 

2N217 

1.67 

2N277 

2.01 

2N301 

2.79 

2N301A 

4.02 

2N406 

.99 

2N417 

1.54 

2N441 

1.56 

2N443 

2.78 

2N456A 

3.51 

2N489B 

12.60 

2N591 

2.26 

2N649 

2.17 

2N696 

.99 

2N697 

2.02 

2N706A 

1.56 

2N930 

1.55 

2N1038 

3.35 

2NI046 

15.28 

2N1073B 

6.42 

2N1302 

1.14 

2N1303 

1.14 

2N1305 

1.24 

2N1306 

1.41 

2N1307 

1.41 

2N1308 

1.67 

2N1309 

1.80 

2N1546 

5.01 

2N1639 

1.41 

2N1908 

16.48 

2N2102 

3.02 

2N2147 

4.31 

2N2160 

3.34 

2N2188 

2.41 

2N2270 

2.25 

2N2646 

1.90 

2N2647 

3.17 

2N2669 

5.58 

2N2926 

1.95 

2N3054 

1.56 

2N3525 

3.18 

2N3563 

.75 

2N3564 

.60 


IMPORTED COMPONENTS 

P.O. BOX 1683P, MELBOURNE 3001 


2N3566 

.73 

2N3567 

.67 

2N3642 

.79 

2N3691 

.53 

2N3692 

.60 

2N3693 

.52 

2N3694 

.60 

2N3702 

1.50 

2N3703 

1.23 

2N3704 

1.53 

2N3705 

1.50 

2N3706 

1.44 

2N3707 

1.44 

2N3708 

.70 

2N3716 

4.50 

2N3731 

5.52 

2N3790 

9.60 

2N4121 

.66 

2N4250 

.73 

2N4354 

1.09 

2N4355 

1.30 

2N4356 

1.30 

2SB186 

1.30 

2SB407 

1.30 

2SB474 

1.30 

2SF28 

4.81 

3N140 

2.66 

3N141 

2.48 

AA119 

.38 

AC 107 

1.97 

AC 125 

.95 

AC 128 

.90 

AC 132 

.99 

AC 172 

1.56 

AD 149 

1.91 

AD161 / 162 

3.27 

AN1104 

.54 

AN 1105 

.54 

AN 2001 

.42 

AN7102 

.79 

AN7105 

.60 

AS 147 

.88 

AS 148 

.84 

AS208 

1.49 

AS301 

.84 

AS306 

.81 

AS307 

.81 

AS 308 

.80 

AS310 

.93 

AS311 

.99 

AS312 

.99 

AS313 

.95 

ASY73 

2.05 

ASY76 

1.55 

ASY77 

1.87 

ASZ16 

2.42 

ASZ17 

2.05 

ASZ18 

2.32 

ASZ20 

.86 

ASZ21 

3.32 

AT323 

.54 

AT324 

.57 

AXllOl 

1.34 

AX 1103 

1.32 

AX 1104 

1.34 

AX 1108 

1.46 

AX1127 

.66 

AX 1130 

1.28 

AX 1144 

1.30 

AX 1166 

.60 

AX6168 

1.71 

AY 1102 

.81 

AY 1108 

1.44 

AY1113 

.62 

AY1119 

.54 

AY6108 

1.44 

AY6109 

1.44 

AY8135 

4.62 

BA102 

.53 

BA114 

.38 

BC107 

.57 

BC108 

.53 


BC109 

.60 

BC147 

.45 

BC148 

.42 

BC149 

.49 

BC157 

.48 

BC158 

.44 

BC159 

.52 

BC177 

.59 

BC178 

.55 

BC179 

.65 

BC208 

.56 

BC212 

1.25 

BCYIO 

1.61 

BCYll 

3.74 

BCY12 

3.21 

BCY39 

5.97 

BCY71 

.78 

BCZ210 

1.95 

BCZ211 

2.37 

BCZ212 

2.16 

BD139 

2.04 

BD140 

2.09 

BDY20 

2.63 

BDY38 + 

2.23 

BF145 

.64 

BF173 

1.20 

BF177 

1.63 

BF178 

1.20 

BF179 

1.29 

BF18 

.72 

BF185 

.56 

BF194 

.44 

BF200 

.98 

BFY51 

.95 

BSX19 

1.50 

BSX20 

1.68 

BTIOOA/ 500R 

2.32 

BTlOl / 500 

3.53 

BTY79/ lOOR 

2.90 

BTY79 / 300R 

3.56 

BTY79 / 500R 

5.04 

BY127/ 800 

.63 

BYX21L/ 200R 

1.17 

BYX38/300 + R 

1.06 

BYX38 / 600 + R 

1.15 

BYX38 / 900 + R 

1.24 

BYX38/ 1200 -f R 

1.37 

BYX39 / 600 + R 

3.21 

BYX39/800 -H R 

3.77 

BYX39/ 1000 + R 

4.34 

BZX70Scvies 

.97 

B2Y88C303toCll 

.49 

B2Y88C12toC30 

.82 

BZY95 Scvies 

1.84 

BZY96 Scvies 

2.16 

BZZ15to29 

1.58 

C20D + 

5.64 

C106/ Y1 

1.81 

C122D 

3.24 

D13TI 

1.93 

DTGllOB 

6.96 

DTGlOlO 

8.40 

EM410 

.66 

FLVIOO 

2.83 

FPTIOO 

1.56 

H35 

6.88 

MBl 

1.75 

MB3 

2.29 

MB6 

3.40 

MB8 

3.67 

MJE2955 

3.92 

MJE3055 

2.63 

OA5 

1.83 

OAIO 

2.09 

OA47 

.90 

OC20 

5.45 

0022 

4.92 

OC23 

7.54 

0024 

6.12 

OC44N 

1.56 

OC45N 

1.56 

OC74N 

.86 

OC141 

2.50 


OC201 


2.33 

OC202 


3.70 

OCP70 


2.60 

OCP71 


4.32 

ORP60 


1.75 

PA40 


4.83 

PB40 


1.26 

SC45D 


11.10 

SC50D 



SElOOl 


0.42 

SE2001 


.98 

SE2002 


1.20 

SE3001 


1.12 

SE4001 


0 38 

SE5001 


2.10 

SE5002 


2.10 

SE5003 


2.48 

SE5020 


4.05 

SE5023 


3 15 

SE5025 


1.35 

T1 /40/A2 


3.30 

T13027 


2.61 

TIC44 


1.68 

TIC45 


1.88 

TIC46 


2.05 

TIC47 


2.30 

TIP31A 


2.10 

TIP32A 


2.70 

TIP33A 


2.98 

TIS34 


2.46 

TIS43 


2.36 

40360 


2.48 

40361 


2.70 

40407 


2.52 

40408 


2.98 

40409 


3.15 

40410 


3.30 

40411 


7.00 

MPF102 

FETS 

1.00 

MPF104 


1.10 

MPF105 


1.50 

MPF121 


1.50 

2N3820 


4.55 

2N4360 


1.55 

2N4889 


2.50 

2N5245 


2.50 

2N5485 


1.50 

2N5486 


1.60 

uA703 

I.C.'S 

1.94 

uA709 


1.30 

uA710 


1.30 

uA7i6 


4.80 

UA723 


2.58 

UA739 


4.91 

UA741 


1.43 

FUL900 


1.05 

FUL914 


1.05 

FUL923 


1.94 

LM301A 


1.94 

LM305 


6.21 

LM309K 


4.04 

LM370 


5.76 

LM372 


4.61 

MC1303L 


4.50 

SN7400series 

exstock P.O.A. 

TAA300 


3.70 

TAA570 


3.68 

TAA840 


4.53 

TAIOB 


6.25 

TAIOAB 


6.50 

TA20B 


12.75 

TA25B 


15.00 

TA50 


35.00 

TT797 


1.32 

TT798 


1.33 

40411 


6.00 

BC182L 


1.25 

TT800 


1.95 

TT801 


1.95 

3N81 


5.50 

TIL209(LED) 

2.40 

40362 


2.74 


Even better prices in 100 up quantities — ask for quotations. 
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Response curves showing performance in the sharp and broad positions for two widely 
separated dial settings. The slight fall off at the low frequency end of the dial may be 
restored by suitable adjustment of the treble boost control. 


panel. Calibrations are in kHz and no 
stations are marked in. We solved the 
problem of illumination by using the very 
small “Lilliput” pilot lamps, along with 
matching sockets. Each socket is ringed by 
a small close fitting rubber grommet and a 
wire ring clamps the grommet and is 
soldered to a solder lug. The lug is then 
screwed to the dial assembly. 

The printed board should be available 
from the usual outlets. The whole tuner is 
assembled on an “L” shaped piece of 
metalwork which serves the dual role of 
chassis and front panel. A false front panel 
bearing the necessary coding etc, was made 
for the prototype with “Scotchcal”, which is 
also a photographic process. Suitable 
metalwork, including chassis and coded 
front panel should be available from 
Heating Systems and possibly others in due 
course. 

We made a cabinet for the tuner, out of 
nominally V 4 in plywood, mahogany 
veneered on both, sides and finally French 
polished. Readers may see fit to do a 
similar job but more than likely, a metal 
case will also be available with the rest of 
the metalwork. 

A logical place to start with the con¬ 
struction would be with the printed board. 
This has been made quite easy as all 
components are clearly located on the 
diagram. The job is made easier by 
assembling the small components first. 
Resistors could therefore be first, with the 
six germanium diodes next. Make sure that 
the correct polarity of the diodes is ob¬ 
served. There is one link and this should be 
done before it is overlooked. Before doing 
the capacitors, it may be better to mount 
the three coils, five IF transformers and the 
ceramic filter. Make sure that all the coil 
cans are seated properly before soldering. 
Considerable care must also be taken when 
soldering the ceramic filter, as the pins are 


close together and it is easy to bridge across 
the gaps with solder, leading to a short 
circuit and trouble. 

When assembling the capacitors, make 
sure that the electrolytics are connected 
with the right polarity. The transistors may 
be done next and again care should be taken 
to make sure that they are connected 
correctly. Any other small items that may 
have been missed could also be fitted at this 
stage. Of course care should be taken at all 
times not to overheat any components 
during soldering. At the same time, good 
joints should be made and care taken to 
avoid the possibility of dry joints. 

Mounting the 3-gang tuning capacitor is a 
major operation. Fit the gang lugs through 
the holes in the board making sure that the 
gang is seating properly. There are eight 
points to be soldered. As they are all rather 


heavy connections, a hot soldering iron 
applied for sufficient time is needed to 
make a good joint. Avoid overheating, 
however, as this can be detrimental to both 
the board and adjacent components. 

The whistle filter is stood off the main 
board with two lin pillars. Two pieces of 
hookup wire run between the filter and the 
board and a 270k resistor is also connected 
between the filter and the board. 

The printed board assembly is almost 
complete at this stage and only needs pieces 
of hookup wire from the appropriate points 
for the tuning meter, positive and negative 
leads to the power supply, leads for the 
selectivity switch, shielded lead from the 
audio output and another shielded lead from 
the aerial input point. To save fitting them 
later on, the six Vzin spacers may be 
screwed to the printed board and it may be 
put aside for the time being. 

The twelve pair tag board may now be 
assembled and wired for the power supply. 
This is quite straightforward and the details 
are again given on the wiring diagram. 
Care should be taken to ensure that all 
polarities are observed and all in¬ 
terconnecting leads included. 

To keep operations in a workable 
sequence, the power supply should be made 
operative and this may be best done by 
completing its assembly on the chassis. 
Before doing this however, the aerial and 
earth terminals are fixed to the back skirt of 
the chassis, with a solder lug for each 
terminal. The aerial terminal must be in¬ 
sulated from the chassis with the insulating 
washer provided but for the earth terminal 
dispense with the insulating washer and 
make good contact to the chassis. 

The power transformer is fixed with two 
countersunk screws from under the chassis 
but instead of nuts, two threaded spacers 
are used. As these spacers are also to 
provide a mounting for the power supply 
wiring board, each one must be a little over 
2in long to make the board clear the top of 
the transformer. If spacers of the correct 
length are available, then so much the 
better. We used four lin long spacers. Each 
pair of spacers was joined together with a 
screw with its head removed, so as to form a 
stud. This screw is screwed part way into 
the bottom spacer and to increase the 
overall length, we used two nuts on each 



-u -^-4 



This view of the tuner shows the layout of the major components. The dial stringing may 
also be seen and may be used in conjunction with the written description of this operation. 
It should be noted that when this picture was taken a single potentiometer was being tried 
for the aerial attenuator. 
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Your present / channel stereo equipment 


NEW accessories 



KW-6044. Surround Sonic Stereo 
Tape Deck for the complete playback 
of discrete 4 channel tape. Superbly 
engineered playback head ensures 
47 dB S/N ratio. Records from any 
2 channel source. Low wow flutter 
and four VU meters. Tape selector to 
fully exploit the characteristics of 
low-noise tapes. $499 (R.R.P.). 



Now you need settle for nothing less than 
KENWOOD quality if you want to convert your 
present 2 channel system. The new and 
exciting “sonic 4 channel effect” can be yours 
with these three new accessories • KSQ-20 
4 channel Decoder if you already have two 
amplifiers • KSQ-400 4 channel Decoder- 
Amplifier if you already have a stereo system 
with only one amplifier • KW-6044 Surround 
Sonic Stereo Tape Deck to play 4 channel from 
4 channel pre-recorded tapes. Choose the 
unit to suit you at your Kenwood Sound Centre 
or send now for literature. 



KSQ-20. 4 channel Decoder with built-in circuit for SQ 
reproduction. Easily connected to your own system 
using a rear amplifier to give concert hall presence. 
Matrix system enables standard 2 channel stereo to be 
converted to 4 channel sound. Tapes can be recorded 
and played in 4 channel. Recordings by matrix 4 channel 
system other than SQ may also be played. $149 (R.R.P.). 


KSQ-400. 4 channel Decoder-Amplifier for 
reproduction of 4 channel sound from matrix or 
SQ formats, as well as discrete, with the addition 
of an FM demodulator for CD4 and FM broadcast 
programmes. Tape monitor facilities. Built-in 
rear channel amplifier means you need only add 
additional speakers to your existing system for 
full 4 channel effect. $199 (R.R.P.). 


channel 

sound 


... by 


® KENWOOD 


N.S.W.; 215 North Rocks 
Rd.. North Rocks 2151. 

Tel.: 630 7400. A.C.T.: 

Assoc. Scientific Sales 
Pty. Ltd., 29 W'gong 
St., Fyshwick 2600. 

Tel.: 95 9138. VIC.: 30 
Kerr St.. Fitzroy 3065. 

TAS.: Lawrence & Hanson Pty. Ltd., Hobart, 


J/VCCBY# 

MITCHELL 


Tel.: 41 7551. S.A.: 652 

South Rd.. Glandore 5037. 
Tel.: 93 6117. OLD.: 41 
Skinner St., West End 
4101. Tel.: 44 4674. 
W.A.: 622 Newcastle 

St., Leederville 6007. 
Tel.: 28 5725. 

Launceston & Burnie 
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BROADCAST TUNER . . . 


Stud before screwing the other spacer on. 
This brought the length just right. 

The wiring board is now screwed to the 
top of the spacers and the secondary leads 
of the transformer are terminated. The 
power flex is brought through a grommet 
and terminated, omitting the switch for the 
time being. The transformer leads only 
have to be terminated and the power supply 
is ready for testing. This can be done 
readily by switching on and checking that 
the output is in fact 9V. All being well the 
supply should be switched off and 
discharged with a resistor of Ik or so. 

We are almost ready to do preliminary 
tests and alignment. The tuning meter is 
connected, along with the selectivity 
switch. The positive and negative leads 
from the board are also connected to the 
power supply. All these leads will be tem¬ 
porary and of sufficient length to allow 
movement of the board for adjustments, at 
the same time making sure that no short 
circuits will occur during these operations. 

Switch on and check that the supply still 
reads 9V. Some other voltage checks may 
be made if desired. Assuming that all is 
well, start by adjusting the Ik poten¬ 
tiometer so that the tuning meter reads 
zero. Although a signal generator would be 
useful, it is not essential for alignment of the 
tuner. Switch to the “sharp” selectivity 
position and preferably with the tuner 
switched off, connect a resistor with con¬ 
veniently short leads across the secondary 
of the last IF transformer. The resistor may 
be any value between 4.7k and 10k. 

With an aerial connected to the centre 


-I-9V 



conductor of the coax cable to the aerial 
coil, tune in any station. It may not be very 
strong but it will more than likely give some 
reading on the tuning meter. Adjust the slug 
in the last IF transformer corresponding to 
the primary winding for maximum meter 
deflection. Change the resistor over to the 
primary of the transformer and peak the 
slug in the secondary winding. Remove the 
resistor and this transformer needs no 
further adjustment. 

Now adjust the slug in each IF trans¬ 
former associated with the ceramic filter. 
Switch to the “wide” selectivity position 
and do not alter the tuning of the station 
being received for the next operation. 
Connect the resistor across the first of the 
two IF transformers and adjust the slug in 
the second IF transformer for maximum 
meter deflection. Change the resistor to the 
second transformer and adjust the first one. 


Remove the resistor and this completes 
alignment of both IF channels. 

At this stage, we are ready to complete 
the assembly. The dial scale is mounted 
immediately behind the front panel and 
held with two screws, each with two nuts 
before sliding the dial backing plate into 
position. ITie backing plate is held with 
another two nuts. Two nuts are used as 
spacers between the dial scale and the 
backing plate, to allow sufficient clearance 
for the pointer. The pointer runner strip is 
held to the front panel with two screws and 
stood off by using two V 4 in brass spacers. On 
the other side of the strip and at each end is 
a pulley running on another spacer, the 
whole being held with a nut on the common 
screw. During this process, the pointer 
length is determined and cut and the 
carriage slipped on to the runner. 

The tuning meter may be held in position 
with either a couple of small screws, or with 
a small quantity of adhesive. If it happens to 
be a firm fit, no holding medium may be 
necessary. The dial drive spindle with its 
bush and the aerial attenuator are mounted 
and if a false front panel is used, it will be 
held with the nuts holding these items. 

Before screwing the printed board 
assembly in place, the extension shaft 
should be cut to length so that when the 
board is in its correct position, the shaft will 
clear the dial scale backing plate by about 
Vein. The dial drum is now temporarily 
screwed to the shaft and the board screwed 
down. All interconnecting leads to the 
meter, selectivity and power switches, 
aerial attenuator, aerial and earth ter¬ 
minals and audio output socket may now be 
finished off. 

Stringing the dial movement can be a bit 
tricky but with the aid of the picture and a 
few hints, the job should be done without too 



Above shows the ba/un transformer wiring, 
while at the left is the wiring of the board 
for the power supply. 

much trouble. With the gang fully closed, 
the dial drum is screwed up with the slot of 
the drum lowermost. The string tension 
spring in its final position is stretched 
around the inner hub of the drum, as may be 
seen in the picture. The two ends of the 
string terminate on the ends of the spring 
and the object is to get sufficient tension on 
the cord so that positive dial drive results. 

Tie one end of the cord to one end of the 
spring. Place the spring inside the drum 
and run the cord through the drum slot, so 
that the cord describes a sharp bend and 
then makes one half turn around the drum. 
Tangential to the top of the drum, the cord is 
then run to the drive spindle and follows two 
turns around it, with the cord entering and 
leaving from the outside. The cord is then 
run over the pulley above, along the runner 
rail and then over the other pulley, across to 
the top of the drum, describing a half turn 
and finally through the slot at the bottom. 
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Above is the layout of the printed board 
from the component side. The copper is 
shown "ghosted", which makes it easy to 
follow the circuit. 


The spring is now stretched around the 
drum boss and the free end of the cord is 
threaded through the free end of the spring. 
Pull the cord up until the spring is stretched 
to occupy about half the available space 
inside the drum and then tie securely. With 
the gang still fully meshed, run the dial 
pointer along to the reference line at the low 
frequency end of the dial scale. Slip the wire 
loop of the pointer over the adjacent cord 
and lightly crimp it in place with a pair of 
pliers. Turning the dial spindle knob should 
then result in smooth travel of the pointer to 
the other end of the scale. 

With assembly now complete, the second 
stage of alignment may now be done. Tune 
to a station as near as possible to 600kHz 
and if it does not fall on the correct place 
according to the calibration, the slug in the 
oscillator coil must be adjusted until this is 
achieved. Then adjust the slug in the aerial 
and RF coils for maximum response. Now 
tune to a station around 1300kHz and check 
for its correct place on the dial. This may be 
adjusted with the trimmer on the centre 
section of the gang. The other two trimmers 
are now adjusted for maximum response. 
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INTRODUaiMG 

AAN-SONALERT 


Mini-Sonalert is the latest 
addition to the Mallory range of 
electronic audible signalling 
devices. 

It is compact, lightweight 
and highly versatile, consumes 
less current than a normal 
indicator light and can be used to 
complement visual signals. The 
Mini-Sonalert employs the same 
solid state circuitry as the larger 
SC628 and SC628P models, also 
illustrated, to ensure maximum 
efficiency, lowest current require¬ 
ments and highest reliability. 

Instant, positive and 
penetrating audible warnings are 


emitted, making this miniature 
device ideally suited for use in 
fault alarms for computers, fire 
signals, Instruments, medical 
electronics, appliances, 
communications, telephone 
signals and protection equipment. 

Five Mini-Sonalert models 
are available in operating 
voltages ranging from 1 to 30 VDC 
whilst corresponding current 
requirements range from 4 to 
16 mA. 

Sound output Is from 60 to 
70 db @ 25°C at a frequency of 
3,500 Hz ‘ 500 Hz (depending on 
model and applied voltage). 


All models are available ex stock. 

Literature is available on 
request to the Professional 
Components Division. 


PLESSEY ^ 

Ducon MBr 

Plessey Ducon Pty. Limited 

Box 2, P.O., Villawood, N.S.W. 2163 
Telephone 72 0133. Telex 20384 

Melb.: Zephyr Products Pty. Ltd. 56 7231 
Adel.: General Equipments Pty. Ltd. 63 4844 
Bris.: Douglas Electronics Pty. Ltd. 97 8222 
Perth: H. J. McQuillan Pty. Ltd. 21 4821 
Everett Agency Pty. Ltd. 8 4137 
Henderson (N.Z.): 64 189 
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BROADCAST TUNER . . . 


Return to the low frequency station and 
adjust the slug again in the oscillator coil, 
followed by the aerial and RF coil slugs. 
The high frequency station is checked in the 
same way and this procedure is continued 
until adjustment is complete. 

The whistle filter made by RCS is fairly 
closely adjusted during manufacture and it 
is quite likely that it may not need any 
furtoer adjustment. However, at night, if a 
lOkHz whistle is heard, the screw at the 
centre of the coil should be carefully ad¬ 
justed until the whistle disappears. This is 
done in conjunction with the 100k poten¬ 
tiometer also on the filter assembly. We 
found the most effective place for the 
potentiometer was with almost all of the 
resistance in circuit. 

The final adjustment is to set the full scale 
travel of the tuning meter pointer. The 
resistor in series wiSi the meter should be 
such that with the very strongest signal, the 
meter just reaches full scale. The resistor 
may be fitted at either side of the meter or 
in series with either meter lead at the 
board. In our case, we found that a value of 
330 ohms was just about right. However, 
due to spreads in FET characteristics, this 
value may vary considerably, even to the 
point where little or no resistance is 
necessary. 

Operating the tuner is very little different 
from any other receiver. However, a few 
tips may be useful. In order to get accurate 
tuning for wide band reception, although it 
is possible to do it with the meter with the 
selectivity set to wide, it is rather easier to 
set die switch to sharp, tune and then flick 
the switch back to wide. Depending upon 
local conditions and proximity to strong 
transmitters, the aerial attenuator will be 
found to be of benefit in dealing with this 
situation. A little practice will spon 
determine how to use this control. More 
than likely, once set to suit the average 
listener, it will not be touched again. 

Much earlier, we mentioned that there 
was a fall off in high frequency response of 
the tuner when set to stations at the low 
frequency end of the band. This may be seen 
on the graph and it may be quite easily 
correct^ when the tuner is used in con¬ 
junction with modem audio equipment. A 
touch of the treble boost control will soon 
make up for this deficiency. 

The final point relates to the selection of a 
suitable aerial system. This will depend 
upon the location and general requirements 
of the listener. In many areas, just a ran¬ 
dom length of wire will suffice. It may be 
anything from about three feet to thirty feet 
or more. In country areas, a long outside 
aerial, high and in the clear may be 
necessary. 

In locations where noise is a problem, a 
single turn loop aerial can often be used to 
advantage. While the idea of a loop aerial is 
not new, the application of it in the context 
of high quality broadcast tuners has been 
given emphasis in recent times. Mr Ron 
Cooper of Audiosound Electronic Services 
has done a lot of work along these lines for 
use with his proprietary wideband tuner. 
We have done a certain amount of work on 
loops applied to broadcast reception just 
recently but we have not had the op¬ 


portunity to make extensive tests under 
various conditions and locations. However, 
we have had a talk with Mr Cooper who has 
been very helpful. 

Here are some useful tips which should 
assist interested readers in trying out such 
an aerial. 

The loop may be of ordinary hookup wire 
of a suitable colour. If the receiver is to be 
used within 5 miles of a transmitter, the 
loop may be as little as 6 feet square. An 
average size of loop may be about 40 feet 
overall, with lengths possibly up to 60 feet or 
so. With the smaller loops, pickup is much 
less than with an equivalent length of open 
wire but the noise reduction obtained with 
the loop is usually much greater than the 
drop in signal pickup. 

Maximum pickup is in line with the 
verticals and a null occurs at right angles to 
the plane of the loop. Where directivity may 
be a problem when dressing the loop around 
the periphery of a wall, the two verticals 
may be set at diagonally opposite corners of 
the room and the top and bottom elements 
may be dressed along the skirting board 
etc, at right angles via a third corner of the 
room. Instead of installing a loop indoors, 
one may be dressed around a convenient 
outside wall of the house. 

The feed point may be half way up one of 
the verticals, preferably the one furthest 
from the transmitter. The feeder may be 
light figure-of-8 flex, one end being con¬ 
nected to the loop feed point and the other 
end terminated at the receiver aerial and 
earth terminals. However, it is better to use 
a “balun” transformer which we will 
describe in a moment. 

It would appear that matching between 


the aerial feeder and the receiver input is 
important and there could be room here for 
further research and experiment. 

The balun transformer which we have 
used successfully was wound on a Philips 
ferrite toroidal core, type 3E1. The windings 
consist of two 14ft lengths of 26B&S enamel 
wire. Parallel the two lengths of wire and 
twist them together with the aid of a hand 
drill, until the twist has a pitch of %in to 
V 4 in. Wind on 74 turns which should just fill 
the toroid and secure the ends with some 
insulating tape and tie with some thin cord. 
At the 37th turn, separate the twisted pair 
and cut one of the conductors. The two ends 
are cleaned of enamel and tinned and a 
short length of hookup wire is soldered to 
each. Cover the joints with tape and tie with 
cord to make a secure termination. 

The two conductors at one end are tied 
together and this and the other end of the 
uncut winding are the unbalanced side of 
the transformer and are connected to the 
aerial and earth terminals. The two leads 
from the centre are the balanced input and 
go to the aerial feedline. The remaining lead 
is connected to the two already tied 
together, which is the earth point. These 
connections may be seen on the circuit 
diagram. ® 


HIFI STEREO ANNUAL 

An authoritative yet highly readable 
guide to hifi, stereo, tape recording and 
quadraphonics — printed on ultra 
gloss paper. Priced at $2.30 including 
postage, from “Electronics Australia”, 
PO Box 157, Beaconsfield, 2015. 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

6P9M MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 





Ail cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



PRICE $5.55 


Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cost cose with expanded aluminium grille. 

Dimensions. 43-66mm diameter 

8-73mm deep 

Output at IKHz . -52dB ref. IV/dyne/cm 

Response . 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal Load . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 

AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73*1227 
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Simple power supplies 
for digital logic circuits 


Here are two designs for rugged low-voltage DC supplies suitable for 
powering logic circuits using digital ICs. One is a simple fixed voltage 
5V/ lA unit using a new regulator 1C, while the other offers adjustable 
voltage and higher current capability. 

by JAMIESON ROWE 


A low voltage DC supply is virtually 
essential when you are experimenting with 
digital ICs or developing IC logic circuits. 
And the supply needs to be electrically 
rugged — tolerant of overload — in order to 
cope with the accidental short circuits that 
are almost inevitable in any experimental 
situation. Ideally, it should also be well 
regulated, to obviate the need for continual 
adjustment to maintain the supply voltage 
within the specified limits despite loading 
changes. 

A fixed 5V supply is generally quite 
adequate for many applicatons, because 
this is the nominal supply voltage used for 
the popular “workhorse” TTL and DTL 
families of devices (low, normal, high and 
super-high speed TTL all work from 5V). 
This voltage is also used for ECL devices. 

To be really practical, however, a simple 
supply of this type should deliver at least 
500mA. This will allow it to drive a 
reasonable number of small-scale (SSI) and 
medium-scale integration (MSI) devices, or 
alternatively at least a few large-scale or 
LSI devices. 

The simpler of the two supplies to be 
described here delivers 5V at currents to 
more than lA, and is completely protected 
against overload and short circuits. It is 
therefore suitable for general ex¬ 
perimenting and experimental work in¬ 
volving either TTL, DTL or ECL devices. 

The second supply is a more elaborate 
unit which provides an adjustable output 
voltage and an output current of more than 
3.5A. The output voltage is adjustable from 
below 3V to above 6V, making the supply 
suitable for work with RTL and low-speed 


discrete 6V logic circuits as well as those 
operating from 5V. The adjustable output 
voltage also makes it possible to check 
circuit operation at the extremes of the 
specified supply voltage range for each type 
of device, a very worthwhile feature for 
development work where devices are being 
pushed to performance limits. 

In this supply, a meter is also provided to 
allow convenient monitoring of both voltage 
and current. 

The simple supply has been built up and 
tested, but to conserve space only the circuit 
will be given here. It is a very straight¬ 
forward unit, and could be built up in a 
variety of physical forms as desired. 

As may be seen from the circuit, it uses 
only six main parts: a power transformer, 
two silicon diodes, two capacitors and a new 
Fairchild regulator IC, the uA7805. Apart 
from these, all you will need is a case to 
support and protect them together with 


such incidentals as a power cord and plug, a 
few tagstrips, and three output terminals. 

The 7805 is one of a series of three- 
terminal voltage regulator ICs recently 
released by Fairchild. Apart from the 7805 
there are six other devices in the 7800 series, 
designed for nominal output voltages from 
6V to 24V. All devices are designed to 
deliver current in excess of lA, with vir¬ 
tually no external components required for 
fixed voltage output. The devices in¬ 
corporate internal thermal shutdown, short 
circuit current limiting, and safe-area 
compensation to make them essentially 
blowout-proof. All this in a device which 
looks exactly the same as a plastic package 
power transistor! 

Thanks to the 7805, all that is basically 
needed to produce the 5V / lA supply is a 
transformer with a 15V CT x lA winding, 
together with a full-wave rectifier using two 
lA silicon diodes such as the BY126/ 50 or 
EM401. The 2000uF electrolytic capacitor 
forms the reservoir capacitor for the rec¬ 
tifier, while the remaining component is a 
0.22uF mylar capacitor connected across 
the 7805 output to assist it in coping with 
current transients. 

Virtually the only point to bear in mind, 
when building up this simple supply, is that 


2xBY126/50. 


At right is the circuit 
of the simple 
5V / 1A supply. A 
front view of the 
more elaborate unit 
is shown below. 



MOUNTING TAB ELECTRICALLY 
CONNECTED TO COMMON LEAD 


SIMPLE 5V/1A LOGIC SUPPLY 



LOW VOLTAGE POWER SU^ 


METER 


OUTPUT VOLTS 


MAINS 


the 7805 must be provided with a suitable 
heatsink. 

I built up the supply in a small aluminium 
utility box measuring 5V4 x 3 x 2-1 / 8in. The 
transformer and rectifier components were 
mounted in the “base” of the box, with the 
power cord entering at one end and the 
output terminals mounted at the other. The 
7805 was bolted centrally inside the top of 
the box, using a small mica insulating 
washer of the type supplied with plastic 
power transistors. This ensures that when 
the box is assembled, the complete box acts 
as the 7805 heatsink. 

Note that the use of three output ter¬ 
minals allows the supply to be connected 
with either output polarity earthed. This 
gives greater flexibility when working with 
circuits using combinations of different 
types of logic — ie, TTL and ECL. 
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The more elaborate supply shown in the 
pictures uses discrete circuitry, as may be 
seen from its circuit. It would be entirely 
possible to build up a similar unit using an 
IC as the basic control element in con¬ 
junction with a power transistor, but I 
elected to follow the discrete approach on 
the grounds of economy. The regulation is 
perhaps not quite as good as one could get 
using an IC feedback amplifier, but it is still 
quite adequate. 

A full-wave rectifier is used as before, 
only this time the transformer is a 12.6V CT 
unit rated at 4A (Ferguson type PF 3144 or 
similar) and the diodes are high-current 



Parts Lists 

SIMPLE 5V SUPPLY 

1 Case, as required, (see text) 

1 Power transformer, 240V to 15V CT 
at 1A 

2 Silicon diodes, BY126 / 50, EM401 or 
similar. 

1 Power supply IC, Fairchild uA7805. 

1 2000uF 16VW electrolytic capacitor 
1 0.22uF 160 V mylar capacitor. 

3 X Output terminals, mains cord and 
plug, etc. 

VARIABLE 3.5A SUPPLY 

1 Case, as required (see text). 

1 Power transformer, 240V to 12.6V 
CT at 4A. 

1 2-in meter, 0-lmA, type VT3 or 
similar. 

2 DPDT miniature toggle switch. 

1 6V / 50mA miniature pilot assembly. 

3 Output terminals, red / green / black. 

SEMICONDUCTORS 

2 1N4998 or similar automotive silicon 
diode. 

1 BZY88/C6V2, AN753 or similar 6V 
zener. 

2 BC108, 2N3565 or similar NPN 
silicon. 

1 TT800 or similar PNP silicon. 

1 2N3055 or similar NPN silicon. 

RESISTORS 

3 0.68 ohm ^ watt 3 68 ohm y 2 watt 

1 lOOohm V 2 watt 3 470 ohm V 2 watt 
3 Ik V 2 watt 1 18k V 2 watt 

1 22k V 2 watt 

1 470 ohm linear pot 

CAPACITORS 
1 01 uF ceramic 
1 lOOuF 10VW electrolytic 
1 lOmF 16VW electrolytic (10,000uF) 

MISCELLANEOUS 

Mains cord and plug, damp for cord, 
grommet, 3-lug section of "B-B" ter¬ 
minal strip for mains terminations, 12- 
lug section of miniature resistor panel, 
scrap of brass sheet for damping the 
reservoir electro, knob for voltage 
control, connecting wire, solder, etc. 


automotive types. I used the type 1N4998 
diodes made by STC, but any similar type 
would be suitable. 

The main reservoir capacitor is a high 
capacity type: lOmF (10,0{X)uF) rated at 
16VW. The capacitor in the prototype is a 
Nippon Chemicon unit kindly supplied by 
Hawker Siddeley Electronics Pty Ltd, and 


acknowledged 
in Japan 

as the best 
amplifier 

available, and 
biggest seller 
on the home market 



Lux is the world's longest-established specialist manufacturer of 
quality amplifiers, and its manufacturing policy accounts for the 
sheer quality of the sound. 

Lux make the unit first to their own standards of quality, then put a 
price on it. Forty years of establishment, experience and reputation 
have enabled Lux to present units which make apparent the 
mystery and softness of every musical instrument. 

Something magical happens when you listen to Lux. The controls 
are logically laid out. You feel an immediate affinity with the unit. It 
has the easy familiarity of a much-loved suit. 

The only way to appreciate Lux is to listen to it. Hear it at these 
Interdyn specialist stockists. 


NSW: Encel Bectronics Pty Ltd, 260 BIzabeth St, Sydney 2000. Tel 
212 3722. 

QLD: Stereo Supplies, 95 Turbot St, Brisbane, 4CKX). 

SA: Challenge Hi-R Stereo, 6 Gays Arcade, Adelaide, 5000. 

TAS: Audio Services, 72 Wilson St, Burnie, 7320. 

Vic: Encel Bectronics Pty Ltd, 431 Bridge Road, Richmond, 3121. 
Tel 42 3762. 

WA: Albert's TV and Hi-R, 282 Hay St, Perth, 6000. 





sole Australian distributors: 
INTERNATIONAL DYNAMICS (Agencies)P/L 
P.O. Box205,Cheltenham,Vic.3192 
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rich cassette sound 
came at a rich price. 
Here’s the first high quality 
cassette at a moderate price! 

$1 *82 for 1 hour’s play $ 2*62 for IV 2 hour’s play 
$ 3.42 for 2 hour s ploy for hood cloonor retaupnces 


IMPORTED FROM U.K. 


Low noise 
Screwed Cassettes 
in hinged 
plastic boxes 


TRY THEM 
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LOGIC POWER SUPPLY (3-6V/3.5A) 


The circuit of the more elaborate supply, which uses discrete components. Its usefulness is 
extended considerably by the output meter. 


this type would be available on order 
through your normal trade supplier. 

The regulator circuit itself is quite con¬ 
ventional. A pair of general-purpose NPN 
silicon transistors (BC108 or similar) are 
used as the error amplifier (T1 and T2), 
which compares a feedback signal taken 
from a divider across the supply output with 
a reference signal produced by means of 
a zener diode. The amplified error signal 
produced by the amplifier is used to drive 
an NPN series pass transistor (T4), via a 
driver stage using a PNP transistor (T3). 

The series pass transistor should 
preferably be of the epitaxial-base type to 
ensure high tolerance to overload. I used 
one of the Fairchild “bi-mesar” devices, 
which are of this type, but similar devices 
are available from other manufacturers. 
Use either the 2N3055 or similar house- 
designation devices such as the AY8150, 
AY8149, or MJE 3055. 

The PNP driver transistor is necessary to 
provide sufficient power gain within the 
control loop, and also to supply the drive 
current required by T4 at high output 
current levels. 

The dissipation rating of 115W for T4, 
when it is provided with an adequate 
heatsink, is more than sufficient to cope 
with the static short-circuit dissipation. If 
an epitaxial-base device is used, the supply 



An interior view of the variable supply, 
showing the rear of the front panel. A 
second view is shown overleaf. 


should therefore be undamaged for all 
overload situations except those of esoteric 
nature. Note that because a PNP driver is 
used for the series pass transistor, even 
reasonably large reverse-polarity voltages 
applied to the output terminals should cause 
no damage. However, for some applications 
it may still be desirable to fit a reverse- 
polarity shunt diode across the output, as 
shown dashed. 


The output meter uses a standard 0-lmA 
movement. This is arranged to read 0-5A for 
current and O-IOV for voltage, using a 
simple shunt and multiplier setup. 

Note that the value of the resistor in series 
with the lower end of the output voltage 
control pot determines the maximum 
output voltage of the supply, while the zener 
diode and the resistive divider across it 
determine the minimum voltage. The 
values of these components have been 
selected with some care, and should be 


For fine detail work 
—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $14.00. 

STC490 


MA3NA9GHIB^ 

For further information send this coupon today: 

^STOTT TECHNICAL SERVICES MEA1272 

(Division of Stott’s 

Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full information on the 3-D Magna-Sighter. 

I understand that no Sales Representative will call. 


Name. 

Address., 


Postcode.. 
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NEW PLESSEY 





10” SPEAK 


featuring new 
controlled fibre length 
cone technology 


PLESSEY 

Rola 


Plessey is proud to announce the first 
release of a completely new 10" high 
fidelity speaker series—and at the same 
time introduce a significant new techno¬ 
logy for improved speaker performance. 
The new C100 woofer and C100X wide 
range speakers are the ideal choice for 
the hi-fi enthusiast who wants to move 
up from the 8" speaker range without 
incurring the extra cost and larger 
enclosures of the 12" speakers. 

With a cone area more than 1 Vi times 
that of an 8" speaker and the high 
performance characteristics of the new 
CFL technology, the new Plessey 10" 
speakers provide rich bass response and 
excellent overall performance. 

The CFL technology 

CFL—“Controlled Fibre Length”—is a 
new advanced technique developed by 
Plessey for manufacturing speaker cones. 
The length of the fibre used In the cones Is 
a critical factor in the final performance 
of the speaker. Both frequency response 
and speaker efficiency can be changed 
considerably by varying fibre lengths. 
With CFL, Plessey can now assert rigid 
control over the basic paper pulp used 
to felt the cones. Fibre lengths and pulp 
densities can be varied to meet specific 
requirements, resulting in cones with 
optimum resonance/efficiency 
combinations. 

Plessey CFL cones provide better 
transient response, minimum distortion, 
smoother, richer bass, brighter top 
frequency performance and improved 
overall efficiency in the new Plessey 
Cl 00 and C100X speakers. 

• Wr/fe to us for the technical r§sum§ “CFL 
— A New Loudspeaker Technology” 


Plessey Cl 00 woofer 

This new 10" high fidelity bass speaker 
provides significant performance benefits 
in multi speaker applications. The 
curvilinear CFL cone with rigid apex 
produces a most satisfying rich bass, 
extended high frequency response and a 
valuable Increase in efficiency. Full 
application details are available. 

Plessey C100X wide 
range 

An excellent high efficiency 10" speaker 
providing superb sound reproduction 
over the full frequency range. The CFL 
cone adds richness to the bass, improves 
transient response 
and provides a 
brilliant top perform¬ 
ance to satisfy the 
most discerning 
enthusiast. 


Look for the Plessey 
CFL stickers. The 
CFL mark is your 
guarantee of a 
speaker with 
exceptional 
performance 
characteristics. 


AR49 


Plessey Rola Pty. Limited 

The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW: PO Box 2 Villawood 2163 Telephone 72 0133 


Enclosures 


Full construction details for one, two or 
three way enclosures with suitable cross¬ 
over networks are available from Plessey 
Rola distributors, wholesalers or Plessey 
Rola direct. 

Specifications 

C100X Cl 00 

Power handling 20 watts 20 watts 
RMS* RMS* 


Fundamental 


45 Hz 45 Hz 


resonance 


Voice coil 


diameter 


8or15 8or15 

ohms ohms 
33 Hz— 33 Hz— 
20 kHz 13 kHz 


Impedance 


Frequency 


response 


*in Recommended 
losure 


Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. Vic.: General Accessories, Lawrence & Hanson Pty. Ltd., 
Radio Parts Pty. Ltd. Old.: General Accessories, The Lawrence & Hanson Electrical Co. (Old.) Ltd. S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: 
General Accessories, Atkins Carlyle Ltd. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania. N.Z.: Plessey (N.Z.) Limited, Rata St., Henderson, Auckland. 
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optimum. However, it is best that you know 
where to modify a value if adjustment may 
be required. 

As may be seen from the photographs, the 
construction of the higher power supply is 
also quite straightforward. The case is a 
small utility type measuring Sin x 6in x Sin, 
similar to that used for some of our small 
amplifier projects. The case used for the 
prototype is finished in gold hammertone, 
and was kindly supplied at short notice by 
Heating Systems Pty Ltd. 

The series pass transistor T4 is mounted 
close to the centre of the rear of the case, so 
that the assembled case again forms the 
heatsink. Most of the supply wiring and 
minor components are supported by a 12-lug 
section of miniature resistor panel, and to 
assist readers in duplicating the wiring we 


Another interior view of the larger supply, 
together with a wiring diagram. 

"show this in an accompanying diagram. But 
note that the wiring is not at all critical, and 
could be built up in a variety of possible 
alternative forms if desired. 

For those who do wish to build up the unit 
in the form chosen for the prototype, actual- 
size bromide prints of the front panel will be 
made available via the Information Service 
(price $1). 

A final word on safety: with both supplies, 
make sure that the mains power cord enters 
the case through a carefully deburred hole 
fitted with a grommet. It should be firmly 
clamped after entry to prevent strain on the 
connections, and the earth wire connected 
reliably to the case. 


. CHECK 
l^fpEATURES! 



REASONS 
Why YOU Should Choose 

EDDYSTONE 

EC10 Mk. II. 

Communications Receiver 


1 “S” METER— 

' Signal Strength Indicator 

2 fine tuning control 

^ for improved Selectivity 

Everyone knew the EClO and NOW 
Eddystone introduce the NEW Extra 
Value EClO Mk. il. The same reliable 
performance PLUS Two NEW features. 
The hard-to-get contacts become NOT- 
SO-HARD! Frequency coverage is con¬ 
tinuous from 550 kHz to 30 MHz. 
Order YOUR EClO Mk. II TODAY . . . 
why not NOW! $205.00 plus sales tax. 
(Price subject to change without 
notice.) 


Available ex-stock from . . . 
Wholesalers or Aust. Agents 


^ ^PTY.LTO. 


VIC.: 493-499 Victoria St., West 
Melbourne. Phone: 329-9633. 
N.S.W.: Sydney. Phone: 929-8066. 
W.A.: Perth. Phone: 49-4919. 
QLD.: L. E. BOUGHEN & CO., 
Auchenflower. Phone: 70-8097. 


TELEX: Melb. 31447, Sydney 21707 

I EDDYSTONE EC 10 Mk l" " " " Iz/Tz*! 

■ I 

I Name.| 

I I 

i Address.* 

I I 

\ . ■ 

I MAIL THIS COUPON TODAY J 
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New varicap diodes 
developed by Varian 


A new type of silicon varicap diode developed in the US by Varian 
Associates combines the high Q and high capacitance ratio offered by the 
mesa geometry with the reliability and high yields characteristic of planar 
fabrication. Called “Plesa” diodes, they are ideal for tuning and modulation 
at microwave frequencies up to 20GHz. This article describes their 
fabrication and characteristics. 


A contraction of planar-mesa, the 
trademark “Plesa” is actually used to 
identify the passivation method used in 
making the new devices. Each chip on the 
wafer is passivated with a thermal oxide 
passivation layer immediately following 
etching of the mesa plateau, and before the 
junction diffusion is made. This effectively 
applies the planar fabrication technique to a 
surface of pre-formed silicon mesas. 

Most modern microwave diodes use the 
mesa geometry developed for early 
microwave devices, because of the superior 
RF performance it provides compared with 
other types of construction. 

Normal mesa diodes are made by suitable 
diffusions into an N on N-plus epitaxial 
silicon slice. In the case of a tuning diode, a 
boron layer is diffused to form a P- 
pius / N / N-plus structure as shown in Fig 
1. Both sides of the entire slice are then 
metallised with appropriate ohmic con¬ 
tacts. 

The size of the diode capacitance is 
selected by photo masking the P - plus side 
with a resist to protect circular areas from 
acid etches. The mesa structures are then 
formed by etching away the metal contact 
and some of the silicon from the un¬ 
protected area of the slice. The etched slices 
are diamond scribed and separated into 
individual device die. The resultant single 
mesa tuning dice as illustrated in Fig 1 are 
mounted in a package and lead wires at¬ 
tached. 

The junction surface is degraded during 
the assembly process, resulting in a poorer 
breakdown voltage. Because of this each 
device is usually etched individually in the 
package to clean the junction surface and 
restore the voltage breakdown charac¬ 
teristic. An advantage accrues since the 
etching step can be used to trim the device 
area or the capacitance within very close 
tolerances. After etching, the device is 
coated with an organic resin to protect the 
exposed junction, and the package is 
capped. 

Post-passivated diodes are fabricated 
using the normal mesa processing 
techniques through to final mesa etching. 
Stringent cleaning procedures are used 
prior to passivation because the junction 
was exposed to contaminants during 
etching. Then a silicon dioxide passivation 
layer is deposited pyrolytically at tem¬ 
peratures between 400°C and 900°C. The 
quality of the passivant improves with a 
more dense quartz layer which is achieved 
at higher deposition temperatures. 

The glass on the top of each mesa must be 


removed by selective etching to permit the 
bonding of lead wires to the diode. Greater 
care is required in masking for this etching 
step for low capacitance devices. 

The advantages of the classical mesa 
technology are significant. The geometry of 
the structure gives rise to a nearly exact 
parallel plate capacitor with low fringing 
capacitance effects. The corresponding 
electrical characteristics are maximised: 
breakdown voltage, quality factor Q, and 
the tuning capacitance ratio. The junction 
capacitance can be selected with good 
accuracy through hand-tailored successive 
etching of the fully assembled junction. 

The convenient access to the completed 
junction is also responsible for the principal 
limitation of the mesa technique — potential 
contamination of the junction. This effect 
tends to diminish the static characteristics 
of the diode. Resin coated devices also have 
limited leakage current stability at elevated 
temperatures. Although the leakage 
current need not be a significant property 
for multmlier diodes, it can be a dominant 
design factor in some varactor tuned 
microwave oscillators. 

Post-passivated mesa devices are elec- 


/ 


OHMIC CONTACT 



yA single Plesa diode chip, shown against an 
unscribed wafer array. 

trically equivalent to the resin coated mesa 
diodes, but the leakage current stability is 
improved. Although all mesa devices 
cannot be economically post-passivated 
without degradation of the electrical 
characteristics, the glass layer is an im¬ 
proved method to the resin coating. Fig 2 
illustrates a post-passivated die. 

Planar processing is a well-established 
method for producing reliable, high-yield 
devices — particularly at lower frequen¬ 
cies. The application of the process to 
tuning diodes is illustrated in Fig 3. An N on 
N-plus epitaxial silicon slice identical to 
that of the mesa process is selected and 


. JUNCTION 


/ 


SILICON DIOXIDE 

^ SILICON NITRIDE 


y N V 

N 

N+ 


N+ 


OHMIC CONTACT 


FIG. 1 MESA DIODE DIE 


(a) PYROLYTIC NITRIDE AND OXIDE 
LAYERS AFTER MASKING 


OHMIC CONTACT 



OHMIC CONTACT 

FIG. 2 POST PASSIVATED DIODE DIE 


(b) AFTER THERMAL OXIDATION 


OHMIC CONTACT 




N+ 


OHMIC CONTACT 

JUNCTION 



OHMIC CONTACT 


FIG. 3 DIODE DIE USING FABRICATION 
PLANAR PROCESS 


OHMIC CONTACT 
(c) FINISHED PLESA DIODE DIE 
FIG. 4 PLESA DIODE FABRICATION PROCESS 
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very dense thermal oxide is grown on the N 
surface. Circular holes are opened in the 
quartz layer which serve as diffusion 
windows. The slice is then exposed to a 
boron dopant at high temperatures and 
diffusion occurs through the window 
openings with the quartz layer acting as a 
mask. The PN junctions are formed in the 
bulk silicon under the dense layer of quartz. 

The absence of exposure of the PN junc¬ 
tion to external contaminants is the major 
technical advantage of this process. A 
highly uniform device results with excellent 
leakage properties, and inherently high 
reliability. The dominant limitation for 
microwave diode construction occurs 
because the junction formed with the planar 
process is not a simple parallel plate junc¬ 
tion capacitance, as in the mesa con¬ 
struction. The diffusuion through windows 
into bulk silicon forms a more complex 
junction comprised of a near plane junction 
in the centre with significant edge effects. 

Noticeable degradation of the electrical 
properties of the diode arises due to the 
cylindrical shape of the junction near the 
edges. The breakdown voltage and Q that 
can be obtained with the planar structure* is 
less than with the mesa equivalent. The 
“abruptness” of the diode, as described by 
the capacitance-voltage relationship, is also 
lower. Consequently ttie capacitance ratio, 
or gamma, or tuning ratio is diminished. 
Generally planar microwave diodes are less 
suitable than mesa diodes, if high per¬ 
formance is the primary consideration. 

The Plesa fabrication process is a hybrid 
of the mesa and planar processes — ex¬ 
tracting the advantages from each 
technology. An N on N-plus epitaxial silicon 
slice is selected, as with mesa or planar 
technologies. Prior to any diffusions, silicon 
mesas are to be formed. Masks are formed 
for etching by first pyrolytically depositing 
a silicon nitride layer and a quartz layer on 
the N layer surface. Suitable etches result 
in an array of masking dots on the epi¬ 
taxial silicon as shown in Fig 4A. 

The mesas are then etched in the silicon 
slice'and a very dense thermal oxide is 
produced on the sides of the mesa. Of 
primary importance here is that the PN 
junctions have not yet been formed, which 
allows high temperature passivation 
without unwanted contaminants. At this 
point in the Plesa processing, the die as 
shown in Fig 4B is passivated with a window 
prepared for the diffusion, and is the same 
as a planar die at the same stage except 
for the geometry of the epitaxial silicon. 

Conventional diffusions through the 
windows produce junctions under the dense 
passivation — as in the planar method. But 
because of the unique Plesa processing, the 
junction is in a mesa geometry which 
results in near parallel plate capacitance 
and excellent electrical characteristics. 
Final metallisation and packaging com¬ 
pletes the devices. 

Because they have the high Q and high 
capacitance ratio of mesa devices, Plesa 
devices contribute minimum insertion loss 
in microwave oscillators, phase shifters, or 
modulators. Maximum band tuning of 
oscillators is also directly correlated to 
these RF diode properties. 

Price and availability information for the 
new range of Plesa microwave varicap 
diodes may be obtained from Varian Pty 
Ltd, at 82 Christie St, St Leonards, NSW 
2065. ® 





POSTCODE. EA 12/72 


World Record Club offers you 21 classical records monthly — 
from which you have to take only one record a year! There’s no 
other obligation, no catch, no hidden conditions. 

In W.R.C.’s current programmes are records from E.M.I., 
Melodiya, Decca, Erato, His Master’s Voice, Lyrebird, Lyrita, 
Harmonia-Mundi, Westminster, Columbia and others — priced 
at only $3.39, a saving of $2.61. Also reel to reel stereo tapes, 
8-track cartridges, cassettes! 

Remember: You only have to take one record a year — you 
order exactly what you want, you are sent only what you order, 
NOTE: The Beatles, The Seekers, MantovanI, Acker Bilk, Rolf 
Harris, Glen Campbell, Cilia Black, Janis Joplin, JimI Hendrix 
and a hundred more are also released by W.R.C. — on record, 
tape, cassette and cartridge. 

SEND FOR DETAILS —THERE’S NO OBLIGATION 


TO WORLD RECORD CLUB 299 Flinders Lane, Melbourne, 

3000 

Please send me without obligation details of: 

□ RECORDS □ REEL TO REEL TAPES □ CASSETTES □ 8-TRACK CARTRIDGES 
NAME Mr. Mrs. Miss. 


You only have to 
take one a year 

for Classical Records join World Record dub 
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THE VERY REAL SOUND EXPERIENCE 

Hear them now at your nearest Hi-Fi stockist 
Distributed by Akai Australia Pty. Ltd. 

276 Castlereagh Street, SYDNEY. Phone 61 9881 


AKAI 


now- the perfect combination 

after 42 years of dedication to the reproduction of true 
sound. The new Akai amplifier and SW125 speaker. 

The New Akai AA5200 Amplifier —latest in the long line of fine Akai products is this 

exclusively designed masterpiece providing clear, distortion-free performance at all 

sound levels. Outstanding features include multiple speaker connections, 

provision for 2 tape decks or recorders, single-ended push-pull circuit delivering 80 watts 

of music power. Power bandwidth of 20 to 45,000. Hz 

faithfully reproduces full dynamic range. 

Akai SW125 Speaker —the world’s first speaker featuring L.T.P. the ultimate In sound. 
SW125 features a highly advanced 3-way speaker system comprising a 10" woofer 
with specially treated cone, a 5" mid-range and 2" horn type tweeter housed in a 
handsome oiled wood cabinet. An ideal match for the AA5200 amplifier. 


AK.11 
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The most contentious aspect of Australian FM is that it will not use the normal band. 


What the new system of broadcasting means to you 


A spate of questions has followed the announcement that frequency 
modulation broadcasting will be introduced into Australia in five or six 
years’ time. We have sought to arrange and discuss some of the questions 
in the following article. Final answers to some of them must await the 
outcome of technical and commercial inquiry which must precede actual 
commencement of the service. 


What are the basic reasons for in¬ 
troducing the FM system? 

Possibly the most urgent single reason is 
the shortage of channels in the existing 
medium-wave AM band. Listeners in the 
major cities are fairly well served with 
radio, at least in respect to the number of 
programs available. Listeners in country 
areas have a much more limited choice, 
particularly in situations where electrical 
or atmospheric noise is a problem. To give 
them a better service, we must have many 
more transmitters, and there isn’t room for 
them in the medium-wave broadcast band. 
Over and above this, an FM system can be 
set up to provide high quality stereo sound 
and there are many hifi enthusiasts who 
would regard this as its major advantage. 


Can we expect a greater range of radio 
programs when FM gets going? 

Signals radiated in the VHF spectrum, 
and more particularly in the UHF spec¬ 
trum, tend to be confined to their local area 
— say between 20 and 100 miles radius, 
depending on frequency, topography and 
power. A well planned FM broadcasting 
system in Australia could accommodate a 
huge number of transmitters, providing a 
variety of programs to cities, towns and 
hamlets alike. The limitation is no longer 
channels, as it is with the AM medium-wave 
system, but tiie costs and problems of in¬ 
stalling multiple transmitters and keeping 
them fed with programs. In short, there is a 
limit to the number of programs the com¬ 
munity can supiwrt, whether paid for out of 
taxes or advertising revenue. 

Mention has already been made that the 
ABC would like to provide three distinct 
programs to all significant population 
groups — including one program with a 
cultural emphasis. The Broadcasting 
Control Board may see fit to issue some 
extra licences to commercial interests and 
it may allow existing broadcasters to 
operate a simultaneous FM outlet. There is 
the possibility also of community and 
educational groups seeking licences. 

Undoubtedly, FM broadcasting will make 


possible additional programs. Economic 
factors will dictate how many. 

Will the introduction of FM broadcasting 
revitalise radio and ensure high quality 
music and drama programs? 

FM has the capacity to do these things. It 
will be welcomed by hifi enthusiasts and 
will probably add to their numbers. But 
program content is heavily dependent on 
listener demand and, if the majority 
demand is for pop and talk, that’s the way 
FM programming will tend to go. One of the 
problems of high quality programming is 
that the minority audience is itself 
fragmented. Some want Bach for break¬ 
fast; others prefer Cole with their coffee! 


Fidelity, interference 

Will FM broadcasting ensure wider 
frequency response and lower distortion? 

T^ical FM systems have the potential 
for improved treble response and this can 
be revised, provided the receivers are 
designed to take advantage of it. In actual 
fact, the treble response, bass response and 
distortion level from an FM receiver will 
depend largely on its quality and design. At 
best, the reproduction can be extremely 
good. At worst, if built to the same stan¬ 
dards as a cut-price AM portable, an FM 
portable would sound just like a cut-price 
AM portable! 

Will the Australian FM broadcasting 
service be mono or stereo? What about 
quadraphonic? 

It would be unthinkable not to allow for 
stereo and the broadcasting licences may 
even impose some obligation in this respect. 
The listener would have the option of 
reproducing the signal in stereo or in mono. 
A matrixed quadraphonic signal can be 
transmitted over a normal stereo channel 
and would not present any additional 
problem. It may well be that provision for 
discrete quadraphonic will be built into the 
Australian standards, giving convenient 4-2- 


1 compatibility. This would be a bonus for 
having delayed. 

Overseas, they are facing the problem of 
loading all this audio information on to the 
one basic carrier, without breaching 
compatibility or bandwidth requirements, 
and without sacrificing the coverage of the 
transmission as judged by acceptable 
signal / noise ratio. 

Is the FM system proof against noise 
interference and atmospherics? 

A lot depends on the distance from the 
transmitters in question but, in general 
terms, an FM service is less troubled by 
noise interference than an AM service. You 
can judge for yourself from the sound 
channel in your TV set, which is fed from an 
FM signal. There are plenty of areas where 
radio sound is noisy but TV sound is clean. 

One can sometimes hear a hum behind 
the sound from a television set. Is the FM 
system in any way to blame? 

The hum or buzz is from the very 
powerful amplitude modulated signal which 
produces the picture. Ideally, the FM sound 
system should reject this “frame buzz” 
completely but it doesn’t always do so, 
possibly because of maladjustment or 
inadequate design. The problem does not 
arise with an FM broadcast station and the 
background noise from the system itself 
should be virtually inaudible. Of course, 
hiss on a tape or crackle on a record will 
come through, just as it would if you were 
playing the tape or record on your own gear. 

System standards 

Will Australian FM stations operate on 
the normally recognised FM band, 88- 
108MHz? 

On present indications, the answer is an 
almost certain “no.” Frequencies within 
this range have been re-allocated for televi¬ 
sion and other services and the present 
intention is to locate the FM broadcasting 
service in the ultra-high frequency spec¬ 
trum around 500MHz. 

Was it not a very short-sighted decision to 
allocate the 88-108MHz band to TV, seeing 
that it has put Australia out of step with the 
rest of the world? 

It was not taken irresponsibly and, look¬ 
ing back on the pressures that were ap¬ 
parent at the time, it is understandable. 
Whether the same decision would have been 
reached in 1972 is another matter. The big 
“plus” from the reallocation was that 
Australia acquired a television system 
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which is technically one of the “tidiest” in 
the world. If we develop a well planned UHF 
FM system, we may in fact come off better 
than countries which have ended up with a 
mixed VHF / UHF television service, with 
possibly a mixed VHF / UHF FM service to 
come. 

Is there any chance of Australia reverting 
to an FM service on the recognised VHF 
band? 

A betting man would have to rate the 
chance as very slim. If the technical 
evidence behind the 1960 report of the 
Australian Broadcasting Control Board is to 
be accepted, the 88-108MHz band could not 
be restored for FM without shifting some 
television stations to UHF. This would be 
tantamount to putting them off the air. 

Could not a significant number of FM 
stations be sandwiched in between other 
services but still within the original VHF 
FM band? 


Enthusiasts: their tuners 

What about all the FM tuners currently in 
the possession of Australian hifi en¬ 
thusiasts? Doesn’t this count? 

One of the reasons for the withdrawal of 
the experimental FM transmissions was to 
avoid building an audience for a service not 
officially planned or authorised. Most FM 
tuners have been acquired as an inclusion in 
an imported tuner / amplifier and most will 
be rather “long in the tooth” before FM is 
commenced here in five or six years time. 
By then, their depreciated value will be 
quite small. If enthusiasts continue to buy 
equipment with an FM facility included, it 
will be done in the knowledge that the 
equipment will probably be unsuitable for 
use m Australia. 


This has been suggested many times but 
not necessarily on sound engineering 
grounds. A frequency allocation plan taking 
in all relevant factors would probably yield 
far fewer channels and far fewer potential 
transmitters than might be suggested by an 
elementary exercise in arithmetic and 
geography. A service based on this ap¬ 
proach would probably be fragmentary and 
inadequate. 

Will AM (amplitude modulation) stations 
go off the air and present receivers become 
obsolete? 

If it happens at all, the process will be 
very slow — certainly not within the service 
life of your existing AM receiver, or your 
next one either! The factors operating 
against AM in Australia are not nearly as 
strong as they are in many overseas 
countries, because of our relative isolation 
and our consequent ability to control inter¬ 
carrier interference. 

and receivers 

day needs. The Australian authorities must 
keep this in mind, as well as the implica¬ 
tions of UHF technology for transmission, 
propagation and technology. It is expected 
that the technical inquiry will take up 
something like three years, during which 
time attitudes to quadraphonic reproduc¬ 
tion will have become more apparent. It 
would, in fact, be quite surprising if a 
lengthy technical program did not produce 
better ways of doing things — and therefore 
different standards. 

Will FM receivers be more expensive 
than existing AM receivers? What about 
combined AM / FM receivers? 

FM receivers will almost certainly be 
dearer than AM receivers for at least three 


reasons: (1) They will be uniquely 
Australian and not subject to competition 
from receivers mass-produced overseas; 
(2) For some time the prices will reflect the 
very substantial development costs; (3); 
They will tend to be up-graded or prestige 
receivers with no counterpart in existing 
low-cost AM portables. Yes, AM/FM 
tuners will be practicable but, for the same 
reasons as above, will tend to be dearer 
than the inclusions in overseas mass- 
produced equipment. 

Will it be possible for home constructors 
to build UHF converter or a complete UHF 
FM tuner? 

The possible problems of converters have 
already been referred to. It should however, 
be possible to build a complete UHF FM 
tuner in the home, although new approaches 
and techniques will be required. For 
example, the front end tuning circuits may 
well be part and parcel of a printed wiring 
pattern, along similar lines to our present- 
day printed strip-line test instruments. 
Constructing your own UHF FM tuner may 
wen become a priority project for hifi en¬ 
thusiasts, when the time comes. 

Will a special aerial be required for UHF 
FM transmissions? 

In high signal level areas, the trans¬ 
missions will probably be capable of 
reception on the proverbial “piece of wet 
string.” 'l^is is the case in television 
receivers, where the sound can often be 
heard before connection of a proper aerial. 
However, television sound under these 
conditions can suffer from obvious 
background noise and the same would apply 
for FM radio. Special aerials will almost 
certainly be recommended and sold. ITiey 
will follow a variety of shapes and sizes, 
rather like existing TV aerials, but they will 
be much smaller. ® 


Will it not be possible to use a converter 
ahead of an existing FM tuner to allow it to 
receive UHF FM transmissions? 

This may or may not be possible. To begin 
with, it would pre-suppose that the 
modulation standards of the systems were 
compatible, and that the converted signal 
would be correctly demodulated by the 
existing FM tuner. 

Frequency stability could be another 
major problem. It might be met by a very 
stable crystal-locked converter but this 
assumes that the UHF FM transmitters 
would all be within the 20MHz band that 
such a converter / tuner combination could 
cover without elaboration. 

If a tuneable converter were necessary, 
the basic VHF FM receiver would almost 
certainly need automatic frequency control 
capable of dealing, not only with the 
receiver’s own drift, but the very much 
larger drift of the converter. 

Would it not be reasonable to use the same 
modulation standards for UHF as at present 
established for VHF? If we start changing 
standards, will it not be just another reason 
for delay? 

Existing FM standards were drawn up 
many years ago. They have since been 
adapted for stereo transmission and there is 
currently a lot of discussion as to how they 
may further be adapted to cope with 
discrete four channel reproduction. They 
are not necessarily optimum for present 



The old Sydney FM transmitter dosed down prior to the commencement of television. 
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Microelectronic art: 

a microscopic memory cell shown 200,000 
times actual size. Part of an AWA computer- 
designed integrated circuit. 1300 components 
storing 64 bits of information, and a power 
requirement of only 200 microwatts. 

The advanced technology of AWA Micro- 


Distributed by 

Amalgamated Wireless Valve Co. Pty. Ltd. 


electronics, established since 1965, gives 
Australia its only complete IC custom design 
and fabrication facility. Now supplying 
integrated circuits for equipment ranging from 
cardiac pacemakers to navigational-aid systems. 

The real art in electronics is not just your 
point of view, it’s also your capability. 



your experts in the art of electronics 
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From "The Roaring Twenties" to roaring VW's . . . 

One of the problems of a feature like "Forum” is that it may generate the 
impression that "Electronics Australia” readers are a distinctly unhappy 
lot, given to complaint, criticism and argument. If such an impression needs 
to be countered, perhaps a few letters of the other kind will act as an an¬ 
tidote, and appropriate to the festive season. 


The first is from a Queensland reader who 
used one of our record reviews to cheer up 
someone half a world away: 

Dear Sir, 

I write to express my deep appreciation of 
your review "The Roaring Twenties” which 
appeared in the July '72 issue. 

My wife’s mother, who is an old variety 
artiste,and who lives in Sheffield, England, has 
been feeling a bit lonely lately. So I got the 
idea of producing a tape which would include 
many of the songs she associated with the era 
of her greatest successes. 

We had recordings with what could be 
called "suitable musical content”but there was 
something missing; and then I bought a copy 
of "The Roaring Twenties.” 

The impact was nothing short of miraculous. 
It was as if we were back in those far-off days 
and I need hardly say that the tape now opens 
with this recording. From a local radio identity 
I managed to borrow an effects tape with 
orchestra tuning up, and audience noises, and 
the result was enough to make any old "pro” 
happy. 

I would like to express appreciation of all 
your record reviews. It is a most comforting 
feeling to know that what has been said about 
any particular record is the truth. 

(G.McA, Deception Bay, Qld.) 

And, in our turn, it’s nice to know that our 
reviews do hit the spot from time to time. 

There are exceptions, of course, a few 
months back, one of our reviewers reacted 
keenly to a recording which was notable 
for ^e quality and the warmth of the per¬ 
formance. He was taken sternly to task by a 
reader who didn’t even mention the music 
but who complained bitterly that the 
recording quality was somewhat short of 
the ultimate. Listening again to the record 
with this observation in mind, it was hard to 
escape the opinion that criticism would 
have been trivial and inappropriate. 

From records to the open road, a reader 
from Croydon NSW is delighted with the 
results of fitting capacitor discharge 
ignition to an ageing Volkswagen: 

Dear Sir, 

My 1963 VW was overhauled at 88,000 miles 
and now has 140,000 on the clock. Fifteen 
thousand miles ago / decided to build and fit 


your 6V CDI system. The parts were readily 
available and I wound the transformer by hand 
in 20 minutes. The plug and breaker point gaps 
were set to normal manufacturer's specifica¬ 
tions. 

The most notable features after fitting were: 

1. Instant starting with the motor either hot 
or cold. 

2. Smoother idling and greater flexibility. 

3. At ISmph in top gear the car can pull 
away on the level without shudder. 

4. Overtaking at SOmph is much better and 
a higher speed in all gears is achieved. 

5. Up to five miles per gallon extra can be 
squeezed out of the car. 

The unit was constructed in a diecast 
aluminium box and mounted adjacent to the 
fan housing, which provides more than 
adequate cooling for the transistors. 

It is now a more pleasant car to drive, added 
to which the need for tune-ups should be 
diminished. 

(J.S. Croydon, NSW) 

Needless to say, the foregoing letter 
triggered off an exchange of ribald remarks 
between those of our staff who do, or do not, 
commute daily to work in a “beetle.” 

But the observations are typical enough 
for most vehicles. Some of the more 
exaggerated claims for CDI, I am sure, 
have resulted simply from the fact that 
vehicles have received a long overdue tune- 

Recording for the blind, 

Dear Sir, 

It was with great interest that I read the 
letter in "Forum" about the tape recording 
of the "Basic Radio Course" for a blind 
radio operator. 

May / draw your attention to the tape¬ 
reading service for blind students run by 
the Royal Victorian Institute for the Blind. 
No doubt similar arrangements exist in 
other states. 

/ am in no way connected with the In¬ 
stitute but merely read the required 
materia!into the tape recorder from time to 
time. Tape is provided by the Institute and 
return mailing is free. 


up simultaneous with the fitting of CDI. 

In the panel below is a letter suggesting a 
way in which enthusiasts can assist blind 
people in the community. As he says, it 
requires a degree of dedication and it 
demands a fair amount of time but it is also 
very worthwhile, not only for the recipient 
but also for the donor. 

I say this with some personal conviction, 
having a parent who has been blind for 
many years. 

While it would not be prudent for us to 
publish a blanket release of copyright on 
our publications, we will certainly consider 
sympathetically specific requests along the 
lines suggested. 

Changing the subject yet again, a letter 
from a New Zealand reader shows little 
sympathy for a recent critic of gimmick 
projects: 

Dear Sir, 

I recently came across a remark in your May 
'72 issue by D.T. who wants circuits for RF 
signal generators and CRO’s and considers that 
"Hotseat”and "Musicolour”projects are silly. 

My first reaction to his remarks was anger. 
Then my imagination conjured up a rather 
amusing picture of a bespectacled heavy, 
peering into a 3-inch screen and muttering 
formulas to himself. 

People like him forget that others like a 
variety of projects. Had your magazine catered 
only for the D.T.’s of this world, many people 
of which I am one would never have found 
such a fascinating hobby as electronics. 

So please keep on with the good work. The 
many projects that appear in your magazine 
cater for a wide section of the public rather 
than just a select few. 

Incidentally, in the same May issue, G.B. of 
Greenacre NSW was asking about a robot 
project. If he can obtain "Practical Elec¬ 
tronics” magazines for November, 1968 to 
April 1969, he should obtain useful data on the 
subject. If he cannot get all of them, the 
November and December issues, 1968, will 
certainly help. The article in question is called 
"Bionics." 

(D.H. Christchurch, NZ) 

Thank you D.H. for your support. 

In guiding the fortunes of an electronics 
magazine, it is essential to keep in mind 
that people have a variety of motives for 
tackling projects. Some want them for 
entirely serious reasons, some for diver¬ 
sion. Some care about the economics, others 
couldn’t care less; their chief satisfaction is 


There is always a need for new readers. 
Anyone possessing a reasonable open-reel 
recorder (cassettes are not suitable) and the 
necessary microphone would find in this 
work an excellent means of putting this 
machine to good use. It requires a fair 
degree of dedication and of time but is 
well worthwhile. 

Referring again to the "Basic Radio 
Course" may / suggest, subject to your 
permission and that of the Mitcham Lions 
Club, that this tape be copied and offered to 
the Blind Institute. 

With best wishes for the continued 
prosperity of your excellent magazine. 

M.G. (Toorak, Vic) 
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Sydney’s only Complete 
ape & HI-FI Super-market! 

Peter Clark says: Busy professional and business men phone for appointments for 
ursday nights or any day. Saves waiting and gets our complete and undivided attention. 



Three floors of sound equipment 

at the most competitive prices 
around town. ONLY leading and 
well-known brands. Not unknown 
“Re-brands”! We give the longest 
guarantees and the longest free 
service of any Hi-Fi store in 
Australia. 

Free “Club” Membership entitles 
you to exchange tapes and cas¬ 
settes for a nominal sum. Terms 
free of interest for short periods. 
Or for 12 months at 5% interest. 
Free installation. Free delivery in 
metropolitan area. 

Quadraphonic Sound Lounge is 

up on our 7th floor. Air- 
conditioned and furnished as if 
you were in your own lounge 
room, to hear and compare in 
home-like surroundings. 

Example of “Full Quadraphonic”, 

matrix and discrete. $499. 90 watt, 
4 channel amplifier, MSI belt- 

76 


driven record-player with de luxe 
base and cover. Four 3-way 
speakers, bass, middle and 
treble, in teak cabinets. $60 
deposit, 12-18-24 months to pay. 

Quadraphonic “add-on” units, 
with or without speakers. Quadra¬ 
phonic tape decks, cartridge 
players. Quadraphonic head¬ 
phones. 

Basement, 1500 sq. ft., of superb 
stereo amplifiers, record-players, 
tuners, headphones, loud¬ 
speakers, cassette machines. Re¬ 
pairs, plugs and leads to order. 
Choose from MSI comparator 
board and a wall full of speakers. 
Prices are really basement. 


Ground floor street level. Music 
cassettes! Pre-recorded tapes! 
Blank tapes and cassettes; on- 
the-spot cassette-cleaning ser¬ 
vice. We now make custom-built 
cabinets and speaker enclosures 
to your own design to match your 
furnishings. 

Cassette exchange club! No need 
to pay a monthly fee. Buy all your 
music at a club discount and ex¬ 
change If you wish within 30 days. 
$1.00 each swap. 

As we say above, truly Sydney’s 
and probably Australia’s most 
complete Tape and Hi-Fi Super¬ 
market! 


TnametwStnmd 

^ / I INDUSTRIES 


City at 387 George St., 
one door from Kodak, Tel.: 29-3371 


Parramatta, op. Astra Theatre, 
20 Macquarie St., Tel.: 635-0830 
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in making the projects go, whether or not 
they serve a useful purpose afterwards. 

The reference quoted should be valuable. 
We don’t mind in the least plugging 
“Practical Electronics” since it is one of 
our overseas affiliates, along with 
“Wireless World,” “Electronics Weekly,” 
“Electron” and many others. 

If we don’t say much about this affiliation, 
it is mainly because each magazine has to 
meet the needs of its own readership in its 
own particular way. The tendency therefore 
is to be friendly but self-reliant. 

Moving into a rather more contentious 
area, a reader from Papua New Guinea has 
some reservations about a recent exercise 
involving the Department of Civil Aviation. 
His letter follows, while a facsimile of the 
news par. referred to also appears on this 
page. 

Dear Sir, 

The enclosed cutting from the Port Moresby 
newspaper, Papua New Guinea Post-Courier, 
contains an arguing point which could be, of 
some interest to you. 

What is not reported in the cutting is that 
the aircraft busily transmitting from its hideout 
at the end of the field, used the sacrosanct 
term "mayday. ” 

What do you think about it? It’s caused a 
vigorous division of opinion in com¬ 
munications circles here. I don’t care how big 
or important DCA is, but to use "mayday, ’’ 
"pan" or "SOS" in ANY circumstances except 
for those for which they were designed seems 
quite unwarranted, if not plain illegal. 

I can imagine how uptight DCA would get if 
they swung into action on some faint, 
unidentified mayday call, only to discover later 
it was a test from our Indonesian neighbours 
across the border in West Irian. 

In terms of international regulations, it’s 
hard to see how DCA has any more right to 
test its SAR organisation with a bogus mayday 


call than has the pilot in command of an 
aircraft or the master of a ship. 

Think what would happen to the un¬ 
fortunate pilot or mariner who was silly 
enough to try it! Why not let AOCP holders 
send out an occasional SOS call to test civil 
defence of bushfire services? 

(Name or initials withheld 

at the writer’s request.) 

And those, I think, are very good 
questions. 

Frankly, I don’t know the answers in 
regard to this particular exercise and I 
resisted the temptation to ring DCA to seek 
them. For all I Imow, the subject could be a 
rather tender one and marked by memos 
and red faces if, for example, someone 
omitted to qualify the alert in the approved 
manner. 

Superficially, there is good sense in the 
objections to using an internationally 
recognised distress term without qualifica¬ 
tion under non-emergency conditions. Who 
could say how far such a signal would travel 
or what reactions it might trigger off? If 
this became recognised practice, how many 
genuine calls coidd be ignored on the basis 
that they are probably from a simulated 
situation somewhere? 

On the other hand, it is probably relevant 
to debate how many people should or should 
not know that an “emergency” is not a 
genuine one. Would a too-obviously non¬ 
emergency alert generate the same ten¬ 
sions, reactions and problems as the real 
thing? 

The fact that the occasion has triggered 
off so much argument in communications 
circles in Papua New Guinea would suggest 
that a lot of people have opinions without 
knowing what “the book” says, or whether 
it says anything! 

In short, it looks like a good subject for an 
airing through these columns, even if only 
to enlighten readers on the real situation. 


The case of the crash 
that wasn't. 

— A heap of rubber tyres at Jacksons Airport became a big 
attraction in Port Moresby recently. 


Police, firemen and others rushed to 
the scene of a “plane crash.” 

Ambulances and doctors were there. 

Roads leading to the airport were 
blocked and planes were delayed. 

And all because someone had set fire 
to the heap of tyres. 

That was the Department of Civil 
Aviation airport manager, Mr K. Ken¬ 
nedy. 

realise it’s a bloody nuisance but it 
has to be done,” he said later. 

Only the District Commissioner, Mr A. 
K. Jackson, Police Superintendent P. 
Briancourt and senior DCA and hospital 
officials were in the know when a plane 
reported its engine on fire somewhere 
near Port Moresby. 

The control tower at Jacksons warned 


off other planes while it tried to find the 
disabled aircraft. 

Meanwhile, still in a hangar, the plane 
continued to radio it was in trouble. 

Mr Kennedy broke into the radio hook¬ 
up to say there had been a crash. 

But police, firemen and ambulance 
officers were still in the dark as they 
rushed to a huge pall of smoke hanging 
over Jacksons. 

Traffic was halted in several places 
and people were kept away from the 
airport. 

Mr Kennedy said the exercise had 
been to test the reaction of people in 
the emergency services. 

Mr Kennedy said a “post-mortem” 
would be held next week to find any 
faults with the operation. 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 


WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cpmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


STUDY 
... NOW 




S«nd for troining 
tyUobut. There it no obligation. 


NAME 

ADDRESS 


the MARCONI ^HOOL of 
wireless 

G.P.O. Box 2S16, Sydney 
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where Did The Copper Go? 


My biggest headache this month was another set from the country, again 
with very little information likely to be useful. In fact, the only comment 
accompanying it was the phrase “Sounds horrible” scrawled on a label tied 
to the case. Well, at least I knew what the complaint was! 


The set was a car radio ; an all solid state 
unit boasting no less than 11 transistors, 
among other features. 

Having pulled off the top and bottom 
covers I realised that someone had been 
there before me. Particularly around the 
output stage, there were scratches and 
other indications that someone had been 
trying to track down the fault. 

This particular output stage is a com¬ 
plimentary symmetry arrangement using 
AC187S and ACl88s. It is somewhat unusual 
in that it uses a pair of each of these in 
parallel, with the obvious intention of in¬ 
creasing the power output. This also helps 
to account for the 11 transistors. 

One of the standing jokes about amateur 
or inexperienced servicemen tackling 
complimentary symmetry systems is that 
they frequently pull the transistors out to 
check them and, in replacing them, or 
fitting substitutes, invariably get them 
mixed up. That’s bad enough with only two 
output transistors. With four the 
possibilities are almost unlimited. Since 
someone had obviously been having a go at 
these, I shuddered to think what might have 
happened. 

With power applied, the set worked all 


right, as far as picking up stations was 
concerned but, as the label had stated, the 
sound was “horrible”. 

Using an audio probe I checked the 
quality of signal at the base of the driver 
stage. It sounded clean enough, so I moved 
on to the collecter where, once again the 
signal was clean, and also amplified. Which 
seemed to lay the blame fairly and squarely 
on the output stage. 

Reference to the service manual showed 
that the total current drain should be 
around 44mA. As I measured it, it was only 
25. Some part of the system was not drawing 
its share of current and, as far as the output 
stage was concerned, it was most likely one 
half of the complimentary symmetry 
system. 

But why? As far as I could see it had to be 
one or more of the output transistors,, or one 
of the associated components in this part of 
the circuit. Which meant, in turn, that when 
I had tested all these I should have the 
answer. 

I switched off and commenced a more 
detailed check of the relevant components. 
This wasn’t made any easier by the absence 
from the manual of a wiring board diagram. 
A rather strange omission, since this maker 


normally provides one but, as I understand 
it, this was one of the very few models for 
which no diagram was available. 

All the resistors checked out OK, as did 
the few capacitors. Which seemed to leave 
only the transistors. So, awkward though 
the operation was, I removed each of the 
four and checked them in the tester. 

All that this established was that all four 
were functioning correctly, and that there 
was no mix up of types. 

So much for my smug little theory. I had 
tested all the components, and the tran¬ 
sistors, had found no faults in any of these, 
and I still didn’t know what the trouble was. 
Very obviously, I would have to delve 
deeper. 

I switched the set on again and reached 
for the multimeter. If a voltage check didn’t 
reveal the fault I reckoned I’d give the 
game away. First test point was between 
the negative rail and the complimentary 
symmetry emitters. As with any circuit of 
this nature, the voltage at the emitters 
should be approximately half the supply 
voltage. This was confirmed by the manual 
which specified 6V from a 13.5V supply. 
Allowing for losses across a protective 
diode etc, the voltage on the active rail was 
given as 12.8. My bench battery, on charge, 
was very close to 13.5V, but the reading at 
the emitters was only 5.5V. Not a large 
error, but did it signify a fault? 

Fortunately, I did not have to speculate 
long. Continuing the voltage check I quickly 
established that there was no voltage on the 
AC187 collectors. Well, that was a good 
enough reason for all the symptoms, but 
why was it so? 

A closer examination of the wiring board 
revealed a rather puzzling situation. The 
AC187 collectors were terminated on a 
small rectangular pad on the board, which, 
presumably, should have connected to 
another nearby pad via a narrow strip. In 
fact, there was no such connection and the 
collector pad was a completely isolated 
island. 

Once my attention was drawn to this 
situation, I realised that what I had 
previously thought was discolouration due 
to careless use of the soldering iron by the 
previous serviceman, was almost certainly 
an outline of where the missing copper 
should have been. With the benefit of hind¬ 
sight it was easy to tell myself that I should 
have spotted it earlier had I been more 
observant — or if I had had a wiring pattern 
available. 

But I wonder. Who goes looking for 
missing sections in printed wiring boards? 

As to why the copper was missing I had no 
idea. What, short of straight out vandalism, 
could have caused a section of copper 
pattern to simply vanish? 

I was still puzzling over this when I 
related the story to a colleague. Even before 
I finished he started to chuckle, and when I 
explained what I had finally found he 
nodded his head and grinned. 

“A similar set to that one, though without 
the parallel output transistors, had some 
trouble in its early stages with thermal 
runaway. There were a number of cases 
reported where the transistors had broken 
down and the resultant heavy current flow 
was sufficient to vapourise the thin copper 
pattern in the collector circuit.” 

He went on to point out how vulnerable in 
this regard were some of the current 
(Continued on page 83) 



Audio amplifier section of a car radio which suffered from severe distortion. Note the use of 
parallel output transistors to increase power output. The fault highlighted the problem of 
working on an unfamiliar set without benefit of a wiring pattern. 
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P.O. Box K39, HAYMARKET 
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RETAIL SALES DIVISION OF 

JOHN CARR & COMPANY PTY. LTD. 

405 Sussex Street, Sydney, N.SW. 


PLEASE NOTE 

This four page catalogue is 
intended as an addition to 
our advertisement in the 
August edition of this 
magazine. Copies of those 
four pages are available on 
request. 


LOCATION MAP 


SUSSEX STREET 


★- 


DIXON STREET 


ENTRANCE FROM COURTYARD 
OFF LITTLE HAY STREET 


PROMPT MAIL ORDER DISPATCH — LOW PRICES 
SELF SERVICE RETAIL — ONLY NEW PARTS STOCKED 


Please add20c basic post/pack on all orders — additional charges as marked 


TELEPHONE PICK-UP: 

High frequency, wide band performance, unique 
compact design. Flexible sucker type element that 
attaches Itself to any part of the telephone. 
Through an amplifier even faint sounds can be 
made clearly audible. Perfect for tape recording. 



SP. 


TELEPHONE AMP. 

$1.98 ea 


TAPE. 



EP-033 


JAYCARI.C. TEST CLIP 
Red or black. 54.5mm long 



55 c ea. 



MICROPHONE UNIT 

$1.80 ea 

Impedance: 200 Q or 500 Q 

Dimensions; 200X15 
Weight: 14.2g, 16g 


RED L.E.D . 
MV-5023 


$1.50 ea 


VERNIER 

DIALS: 



ITEM ^ 

mm 

SCALE 

SIZE 

ROTATION 


A 

B 

RATIO 


Bll'900 

36 

0 to 10 

43 

32.5 

8 :1 

$3.60 

8K'9I0 

36 

frequency 

43 

32.5 

8 :1 

$3.60 

BN-920 

50 

0 to 100 

57 

42 

10:1 

$4.20 

BN-930 

50 

frequency 

57 

42 

10:1 

$4.20 


RUBBER FEET AND GROMMETS 


EARPHONES 

Magnetic Crystal 



EE-101 
50 c ea 

20 1.5KHZ 
97dB at IKHz 
200mW 


EE-201 
65 c ea. 

Capacity: 1,400PF 
Sensitivity: 95dB 



ITEM W 

A 

B 

c 

I) 

E 

F 

G 


AY - 0 0 1 

8 

2.3 

5 

19 

16 

7 

3 

4c ea. 

AY - 00 2 

11 

6 

4 

20 

16 

8.5 

3 

4c ea. 

AY - 0 0 3 

16.5 

10.2 

6 

25 

20 

7 

3 

6c ea. 

AY - 0 04 

18 

8 

7.5 

30 

28 

12.5 

4.4 

7c ea. 

AY - 0 05 

20 

10.5 

9.3 

39.5 

32 

15 

4.4 

8c ea. 

AY - 0 0 6 

7.5 

2.3 

4.3 

15 I 14 

1_1_ 

6.5 

3 

4c ea. 


ITEM.vr 

A 

B ^ 

c 

D 

E 

F 


AY-101 

7 

3 

1 

13 

7 

9 

3c ea. 

AY-102 

8 

3 

2 

16 

9 

12 

3c ea. 

AY-103 

8 

4 

1 

27 

16 

22 

4c ea. 

AY-104 

5 

2 

1 

12 

4 

8 

3c ea. 


COLOR PUSH 
TERMINAL 
70 c ea. 



AT-51 1 

Red and Black 
Mounting centres 
46 mm 


SUB MIN. 
RED 
L.E.D. 


Act. size 
MV-55 90 c ea 


SPECIAL 


I.C. UA 709C 
Operational 
Amplifier 
14 Dual 
in line 

Only 90c ea. 
or 

$6.50 for 10 


TESTER CORD 


ITEM .Sa 


AC-on 

2 Tester Prods X2 Banana Plugs 90c Set 

AC012 

2 Tester Prods X2 Tester Prods 90c Set 

AC013 

2 Tester Prods X2 ALLIGATOR CLIP 90c Set 



Height-16 mm 
30 c ea 


-100 


Blue, Green, 
Yellow, Red, 
and Black 
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Insulation Resistance: 1,000MQ at 
Dielectric Strength: 2,000V AC / 1 


500V DC 
minute 


JOHNSON TYPE PLUGS, CONNECTORS & SOCKETS 


I- 


I I BD 


2 P 


3 P 







6 P 


I I I B I 
I I I I I 


O ] 

\ ^ 

1 

i ■ B ■ 1 I 

L 

1 

ri B o ■ n 

[ 


tmm 

immmm 

Lo J 

21 P L o . 





Bill 

BBIBHIBI 




ITEM .V 

PIN 

A 

B 

C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

PLUG 

CONNECTOR 

SOCKET 

KA-021 

KA-022 

KA-023 

2 

25 

11 

8 

M3 

X 8 

72 

14.5 

21.5 

/ 

32 

21 

18 

1.7 

KA-031 

KA-Q32 

KA-033 

3 

25 

11 

8 

M3 

X 8 

72 

14.5 

21.5 

/ 

32 

19.5 

18 

1.7 

KA-041 

KA-042 

KA-043 

4 

19 

17.5 

9 

M3 

xlO 

81 

12.5 

28 

/ 

35.5 

26 

12 

2 

KA-061 

KA-062 

KA-063 

6 

25.5 

17.5 

12 

M3 

xlO 

78 

12 

27 

/ 

37 

26 

18 

1.7 

KA-081 

KA-082 

KA-083 

8 

35.5 

17.5 

12.5 

M3 

xlO 

78 

12 

27 

10.5 

35 

25 

17.5 

2 

KA-101 

KA-102 

KA-103 

10 

42.5 

17.5 

12.5 

M3 

XlO 

81 

12.5 

28 

10.5 

35 

25.5 

16 

2.5 

KA-121 

KA-122 

KA-123 

12 

36 

26.5 

12 

M3.5x 12 

103 

23.5 

28 

10.5 

44.5 

34 

17 

3 

KA-151 

KA-152 

KA-153 

15 

43 

29 

13 

m3.5X12 

135 

18.5 

49 

/ 

64 

54.5 

18 

1.5 

KA-211 

KA-212 

KA-213 

21 

68 

29 

16 

m3 

xl8 

135 

20 

47.5 

39.5 

43.5 

35 

19 

x' 

KA-241 

KA-242 

KA-243 

24 

68 

29 

16 

M3.5x 12 

135.5 

20 

47.5 

32 

45.5 

37 

19 

/ 




ro^ 


DaDi=it=' 

Qczigcna 

To 


Type No 

KA-021 

KA-022 

KA-023 

KA-031 

KA-032 

KA-041 

KA-033 

KA-042 

KA-043 

KA-061 

KA-062 

KA-063 

KA-081 

KA-082 

KA-083 

KA-101 

KA-102 

KA-103 

KA-121 

KA-122 

KA-123 

KA-151 

KA-152 

KA-153 

KA-211 

KA-212 

KA-213 

KA-241 

KA-242 

KA-243 


$ c 

0.72 

0.78 

0.49 

0.80 

0.92 

0.95 

0.55 

1.09 

0.63 

1.06 

1.32 

0.72 

1.32 

1.43 

0.80 

1.72 

1.03 

1.15 
1.92 

2.15 
1.21 

2.38 
2.67 
1.75 
3.34 
3.79 
2.24 
3.21 

4.39 
2.55 


DIGITAL READOUT KIT 

COMPRISING COUNTER, LATCH, DRIVER, MAN 1 and RESISTORS. 
SPECIAL LOW PRICE ONLY $19.86 FOR COMPLETE KIT. 


COUNTER 


STORE 


DRIVER 

DECODER 


DISPLAY 
MAN I 14 PIN DIP 
7SEG.GAS. 


^ MDKIOOhas 
facility for 
parallel binary 
entry 
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"Nippon Chemi-Con" 
Electrolytic Caps. 
Pigtail. 


1.0 uF 

25 VW 

.17 

100VW 

.37 

50 VW 

.17 

160 VW 

.54 

63 VW 

.17 

250VW 

.59 

80 VW 

.18 

350VW 

.71 

100VW 

.19 

450VW 

.88 

160 VW 

.20 

500VW 

.92 

350VW 

.23 

47 uF 

.18 

450VW 

.33 

6.3VW 

509 VW 

.36 

10VW 

.19 


16VW 

.23 

2.2 uF 

.17 

25 VW 

.27 

25VW 

50 VW 

.29 

50 VW 

.18 

63 VW 

.34 

80 VW 

.18 

80 VW 

.42 

100 VW 

.19 

100VW 

.47 

160 VW 

.23 

160 VW 

.59 

350VW 

.29 

250VW 

.60 

450VW 

.33 

315VW 

.98 

500VW 

.37 

450VW 

1.13 

33 uF 
25VW 

.17 

100 uF 
10VW 

.23 

50 VW 

.18 

16VW 

.27 

80 VW 

.19 

25 VW' 

.29 

100VW 

.23 

35 VW 

.34 

160 VW 

.23 

50 VW 

.38 

250VW 

.29 

63 VW 

.47 

350VW 

.31 

80 VW 

.68 

450VW 

.36 

100VW 

.62 

500VW 

.40 

160 VW 

.92 

4.7 uF 


250VW 

.76 

25 VW 

.17 

220 uF 


35 VW 

.18 

10VW 

.27 

50 VW 

.19 

16VW 

.29 

80 VW 

.22 

25 VW 

.36 

100VW 

.23 

35 VW 

.48 

160 VW 

.29 

220uF 


250VW 

.31 

50 VW 

.54 

350VW 

.32 

63 VW 

.69 

450VW 

.38 

80 VW 

.74 

500VW 

.47 

100VW 

.97 

lOuF 

10VW 

.17 

330 uF 
10VW 

.29 

25 VW 

.18 

16VW 

.34 

35VW 

.19 

25 VW 

.48 

50 VW 

.23 

35 VW 

.51 

63 VW 

.20 

50 VW 

.65 

80 VW 

.27 

63 VW 

.85 

100VW 

.29 

80 VW 

1.41 

160VW 

.32 

100 VW 

1.27 

250VW 

.38 

470 uF 


350VW 

.40 

6.3VW 

.29 

450VW 

.47 

10VW 

.32 

500VW 

.54 

16VW 

.40 

22 uF 


25 VW 

.52 

10VW 

.18 

35 VW 

.61 

16VW 

.19 

50 VW 

.69 

25 VW 

.23 

63 VW 

1.02 

35 VW 

.23 

lOOOuF 


50 VW 

.28 

6.3VW 

.37 

63 VW 

.25 

10VW 

.43 

80 VW 

.29 

16VW 

.56 

100VW 

.32 

25 VW 

.71 

160 VW 

.42 

35VW 

.92 

250VW 

.54 

50 VW 

1.18 

350VW 

.55 

2200uF 


450VW 

.69 

6.3VW 

.66 

500VW 

.69 

10VW 

.61 

33 uF 


16VW 

.91 

10VW 

.18 

25 VW 

1.14 

25 VW 

.22 

3300 uF 


50 VW 

.26 

6.3VW 

.68 

63 VW 

.26 

10VW 

.76 

80 VW 

.38 

16VW 

1.18 


Philips Electrolytic Capa 
Single Ended PC Mounting 


0.47uF 

10VW .11 

47 uF 

10VW 

.13 

0.47uF 

50VW .11 

47uF 

16VW 

.13 

I.OOuF 

10VW .11 

47uF 

25 VW 

.17 

I.OOuF 

50VW .11 

47uF 

50 VW 

.22 

2.2uF 

10VW .11 

lOOuF 

6.3 VW 

.13 

2.2uF 

50VW .11 

lOOuF 

10VW 

.17 

3.3uF 

10VW .11 

lOOuF 

16VW 

.17 

3.3uF 

50VW .11 

lOOuF 

25 VW 

.21 

4.7uF 

10VW .11 

lOOuF 

50 VW 

.32 

4.7uF 

25VW .11 

220 uF 

6.3 VW 

.19 

4.7uF 

50VW .11 

220 uF 

10VW 

.19 

lOuF 

10VW .11 

220 uF 

16VW 

.22 

lOuF 

16VW .11 

220 uF 

25 VW 

.29 

lOuF 

25VW .12 

220 uF 

50 VW 

.51 

lOuF 

50VW .12 

330uF 

6.3VW 

.21 

22uF 

6.3VW .11 

330uF 

10VW 

.23 

22uF 

10VW .11 

330 uF 

16VW 

.29 

22uF 

16VW .13 

330 uF 

25 VW 

.38 

22uF 

25VW .14 

470 uF 

6.3VW 

.23 

22uF 

50VW .16 

470 uF 

10VW 

.27 

33uF 

6.3VW .12 

470 uF 

16VW 

.32 

33uF 

10VW .13 

470 uF 

25 VW 

.42 

33uF 

16VW .13 

lOOOuF 

6.3VW 

.24 

33uF 

25VW .16 

lOOOuF 

10VW 

.45 

33uF 

50VW .19 

lOOOuF 

16VW 

.55 

47uF 

6.3VW .10 

2000uF 

16VW 

1.06 


Green Cap Capacitors 



.001 

100VW .12 

.033uF 

100 VW 

.12 

.0022uF 100VW .12 

.039uF 

100 VW 

.12 

.0027uF 100VW .12 

.047uF 

100 VW 

.12 

.0033uF 100VW .12 

.068uF 

100 VW 

.12 

.0039uF 100VW .12 

.082uF 

100 VW 

.14 

.0047uF 100VW .12 

.luF 

100VW 

.16 

.0056uF 100VW .12 

.22 uF 

100 VW 

.24 

.0068uF 100VW .12 

.33 uF 

100VW 

.28 

.0082uF 100VW .12 

.47 uF 

100 VW 

.30 

.01 uF 

100VW .12 

luF 

200VW 

.40 

.015uF 

100VW *12 

2uF 

200VW 

.55 


Philips Tubular 
Polyester Caps 
400 VW 


.OOluF 

.12 

.033uF 

.15 

.0022uF 

.12 

.039uF 

.15 

.0027uF 

.12 

.047uF 

.17 

.0033 uF 

.12 

.056uF 

.17 

.0039uF 

.12 

.068uF 

.17 

.0047uF 

.12 

.082uF 

.24 

.0056uF 

.12 

.luF 

.24 

.0068uF 

.12 

.15uF 

.24 

.0082uF 

.12 

.22 uF 

.27 

.01 uF 

.15 

.27 uF 

.36 

.015uF 

.15 

.33 uF 

.38 

.022uF 

.15 

.39 uF 

.43 

.027uF 

.15 

.47 uF 

.45 


STC TAG TANTALUM 
CAPACITORS 
MIN PC MOUNTING 
35 cents each 


0.1 uF 

35V 

6.8uF 

35V 

.22 uF 

35V 

lOuF 

16V 

I.OuF 

35V 

22uF 

6.3V 

1.5uF 

35V 

22uF 

16V 

2.2uF 

35V 

35 uF 

10V 

3.3uF 

35V 

47uF 

6.3V 

4.7uF 

35V 

47 uF 

10V 

6.8uF 

16V 



Ceramic Disc Capacitors 
Assorted voltages. 

IpF, 2.2pF, 2.7pF, 3.3pF, 4.7pF, 5.6pF, 6.8pF, 
8.2pF, lOpF, 22pF, 27pF, 33pF, 47pF, 56pF, 
68pF, 82pF, lOOpF, 220pF, 330pF, 470pF, 
560pF, 680pF, 820pF, .001 uF, .0022uF, 

.0033uF, .0056uF, .0068uF, .0082uF, .oiuF, 
.022uF, .033uF, .047uF, .056uF. 

All Values 6 cents Each. 


MINIATURE CARBON PRESET POTS. 
VERTICAL PC MOUNTING. 

100R,220R, 470R, IK, 2.2K, 4.7K, lOK, 22K, 
47K, lOOK, 220K, 470K, 1M. 30 cents each. 


PHILIPS POLYSTYRENE CAPACITORS. 

5% Tolerance 

56pF/500v, 68pF/500v, 82pF/500v, 
100pF/500v, 120pF/500v, 150pF/500v, 

180pF/500v, 220pF/500v, 270pF/500v, 
330pF/250v, 390pF/250v, 470pF/250v, 
560pF / 125V, 680pF / 125v, 820pF / 125v, 
1N0/125V, 1N2/125V, 1N5/125v, 

1N8/125V, 2N2/125V, 2N7/125v, 

3N3/125V, 3N3/125V, 3N9/125v, 

4N7 / 125v, 5N6 / 125v, 6N8 / 125v. 

ALL 16 CENTS EACH 


"P.M.L." Polypropylene Matalised Lacquer 
Film Capacitors 


I.OuF/50v 

.62 

4.7uF/50v 

$1.90 

1.5uF/50v 

.78 

5.6uF/50v 

$1.92 

2.2uF/50v 

.94 ^ 

6.8uF/50v 

$2.07 

3.3uF/50v 



$1.16 


All 10 % Tol. 


RESISTORS 

PHILIPS y* a % Watt CARBON FILM 
RESISTORS. 5% where possible. ALL 
VALUES. 6 cents each or $6 for mixed 100. 


PHILIPS 1 
RESISTORS 
VALUES. 

12 cents each or $1 for mixed 10, 


Watt CARBON FILM 

5% where possible ALL 


PHILIPS 5 WATT ENAMELLED WIRE 
WOUND RESISTORS. 5% where possible. 
4.7R, 5.6R, 6.8R, 8.2R, 10R, 27R, 18R, 39R, 
47R. 56R, 68R, 82R, 100R, 180R, 270R, 390R, 
470R,560R,680R,820R, IK, 1.8K, 2.7K,3.9K, 
4.7K, 

42 cents each. 


PHILIPS 10 WATT ENAMELLED WIRE 
WOUND RESISTORS. 5% Where possible. 
10R, 18R, 27R, 39R, 47R, 56R, 68R, 82R, 
100R, 180R, 270R, 390R, 470R, 560R, 680R, 
820R, IK, 1.8K, 2.7K, 3.9K, 4.7K, 5.6K, 6.8K, 
8.2K, 10K. 

54 cents each. 


CARBON POTENTIOMETERS 

PHILIPS OR NOBLE 

STANDARD 2” SHAFT 

SINGLE GANG UNSWITCHED 

300R, 470R, IK, 2.2K, 4.7K, 100K, 220K, 

470K, 1M, 2M. 

Log or Lin. 

52 cents each. 

DUAL GANG UNSWITCHED. 

10K. 20K. 50K. 100K, 250K, 500K, 1M, 2M. 
Log or Lin. 

$1.45 each. 


SINGLE GANG SWITCHED 

LOG. IK, 2.2K, 5K, 10K, 22K, 47K, 100K, 

250K, 500K, 1M, 2M. 

UN 470R, IK, 22K, 4.7K, 10K, 22K, 25K, 47K, 
50K, 100K, 220K, 470K, $1 each. 


WIRE WOUND POTENTIOMETERS 
2 WATT 10R, 15R, 50R, 200R, 500R, IK, 2K, 
2.5K. 

$1.75 each. 

10K, 20K, 25K. 

$2.25 each. 

7 WATT 50R, 10OR, 250R, 500R, 1K, 2.5K, 5K, 
10K, 50K, 100K. 

$2.79 each. 


R.F. CHOKES 
AEGIS - PARADIO 

10, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 
120, 150, 180, 220, 270, 330, 390, 470, 560, 
680, 800 uH 65 Cents Each 1 MH, 2.5MH 75 
Cents Each. 
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ELECTRONIC COMPONENTS 


P.O. Box K39, HAYMARKET 
N.S.W., AUSTRALIA 2000 


JAYCAR KITS 

Below is a random selection of our 
wide range of complete kits for all the 
popular projects. If the complete kit is 
not required we do have detailed parts 
price lists for these projects This 
enables the home constructor to 
purchase only the parts he requires. 
These price lists are available for 10 
cents each, which includes postage. It 
should be noted that there Is a price 
saving If the complete kit is taken. 
Simple Transistor Checker E.A. Aug. 
71 Complete Kit $14.50 

Electronic Steam Whistle E.A. Oct. 72 
Complete Kit $17.20 

Low Cost Stereo System E.A. Jan. 72. 
Complete Kit $38.50 

S.C.R. Speed Control E.A May 71. 
Complete Kit $12.17 

10 + 10 Stereo Amplifier E.A. April 
69. Complete Kit $63.00 

P.A. Amplifier Mixer E.A. June 72. 
Complete Kit. 

Electronic Canary E.A. Nov. 70. 
Complete Kit $12.34 

Musicolour II E.A. Dec. 71. Complete 
Kit $52.00 

F.E.T. Preamp for Ceramic P.U.'s Sept 
69. Complete Kit $6.22 

Playmaster 128 Stereo Amplifier Amp. 

E. A. Jan 70. Complete Kit $89.00 

Solid State Fromodyne E.A. May 70. 
Complete Kit $48.00 

Solid State High Voltage Power 
Supply E.A. Sept. 71. Complete Kit 

$84.00 

Solid State Guitar Amp. Playmaster 
125 E.A. July 69. Complete Kit $85.00 
30 Watt P.A. Amplifier Dec. 70. 
Complete Kit $97.00 

Playmaster 132 Stereo Amplifier E.A. 
June —July 71. Complete Kit $140.00 
Playmaster 115 Stereo Amplifier E.A. 
67. Complete Kit $92.50 

All Wave Two Receiver E.A. April 70. 
Complete Kit $35.00 

F. E.T. Four Input Mixer E.T. Sept. 71. 

Complete Kit $22.00 

Slave Flash Unit E.T. May 72. Com¬ 
plete Kit $5.78 

Sound Operated Flash E.T. May 72. 
Complete Kit $26.00 

Super Stereo E.T. — 410 — E.T. May 
72. Complete Kit $27.00 

Photographic Timer E.T. March 72. 
Complete Kit $14.00 

Bass Booster E.T. Dec. 71. Complete 
Kit $33.00 


MISCELLANEOUS 

''CONCORDE" CASSETTES 

(USA) 

LOW NOISE TYPE - HARD 
PACK 

C-60 $1.40 

C-90 $2.40 

SOLDER TAUL 2.5mm x 1.5M 
— plastic pack $1.30. 

"JABEL" Aligning Tools. 

Comprehensive range of eight 
different heads to meet all 
requirements. 

Four tools in plastic pack $1.50. 

"ADEL" NIBBLING TOOL 

Cuts sheet metal to 18 gauge and 
aluminium to 16 gauge. 

$6.75 each. 

FREEZER SPRAY PRESSURE 
PACK 12oz. CAN $2.99. 


HARDWARE 

BRASS SPACERS - 

CLEARANCE TYPE Vs" 

Vn", 72", & 1". 5 cents 

each. 

BRASS SPACERS - TAPPED 
TO TAKE Ve" WHIT. 

%" — 5 cents each, Vz" — 5 
cents each, %" — 6 cents each, 
1" — 7 cents each. 

EBONITE SPACERS. TAPPED 
TO TAKE Vs" WHIT. 

72 " — 20 cents each, 25 

cents each. 

PRINTED CIRCUIT BOARD 
PINS 

Tin plated brass — 10 for 20 
cents 

BRASS BOLTS 

78" dia. roundhead 74", 72 ", 

& 1 ". 

Any 10 for 12 cents or 100 for 

$ 1 . 00 . 

BRASS NUTS (heavy) for above 
10 for 10 cents. 

BRASS WASHERS 12 for 10 
cents. 


LACING CORDS 

Solid core P.V.C. 1/16" dia. 
Black only — 3 cents per yard. 

P.V.C. — Coated rayon 

British Spec. 3/64 dia. 

Red, orange, black — 5 cents per 
yard. 


P.V.C. TUBING 


0.5mm 

— 4 cents 

per yard. 

1.0mm 

- 4 

cents 

per 

yard. 

1.5mm 

- 5 

cents 

per 

yard. 

2.0mm 

- 6 

cents 

per 

yard. 

2.5mm 

- 6 

cents 

per 

yard. 

3.0mm 

- 6 

cents 

per 

yard. 

3.5mm 

- 7 

cents 

per 

yard. 

4.0mm 

- 7 

cents 

per 

yard. 

5.0mm 

- 8 

cents 

per 

yard. 

6.0mm 

- 9 

cents 

per 

yard. 

7.0mm 

- 10 

cents 

per 

yard. 

8.0mm 

- 11 

cents 

per 

yard. 

9.0mm 

- 12 

cents 

per 

yard. 

10.0mm 

- 14 

cents 

per 

yard. 

12.0mm 

- 15 

cents 

per 

yard. 


Red, green, black, clear, white, 
blue available most of the time 
— please indicate second colour 
pref. 


WIRES AND CABLES 

Three core mains flex 23 /0076 
24c yd. $21.00 100 yds. T.V. 
Feeder ribbon. Black 300 ohm. 
8c yd. or $7.50 100 yds. Hook¬ 
up wire 7/0076 many colours 
3c yd or $2.90 100 yds. Hook-up 
wire 10/010 many colours 5c 
yd or $4.50 100 yds. Speaker 
lead Coded 8c yd. or $7.50 100 
yds. Shielded single cable 15c 
yd. or $11.00 100 yds. Figure 8 
shielded cable 28c yd. or $19.50 
100 yds. 50 ohm co-axial cable 
30c yd. or $25.00 100 yds. 

COPPER WIRE (ENAMELLED 
ON PLASTIC SPOOL) 

B.S. 40 - 995 ft., B.S. 36 - 693 
ft., 

B.S. 32 - 352 ft., B.S. 30 - 232 
ft., 

B.S. 26-113 ft., B.S. 24 -106 

ft., 

ALL $1.00 per spool. 

TINNED COPPER FUSE WIRE 
18 &22 S.W.G. 4 cents per yard 
or $2.50 per 51b. spool. 
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THE SERVICEMAN - Cont. 


miniature boards. The copper is often no 
more than .OOlin thick and, in some cases, 
only .020in wide. He had done some figuring 
which showed that this was roughly 
equivalent to 39SWG wire which, in turn, 
has a fusing current of 4A. And any self- 
respecting car battery can easily supply 
this kind of current, given the opportunity. 

“What about the fuse?” I asked. 
“Shouldn’t that protect the copper from a 
situation like this?” 

“Yes,” he replied, “there is a 750mA fuse 
in the model you mention, and a similar one 
in the model I’m talking about. Either 
should be adequate. The trouble is, these 
sets are used in an automotive en¬ 
vironment. As soon as the set fails the 
handyman type checks the fuse. If it’s open 
he replaces it — often with the first one 
handy, which might be rated as high as 10 or 
15 amps. When this fails he gives up and 
seeks assistance. But the damage has been 
done; the copper has melted.” 

Suddenly a likely series of events could be 
visualised. First, one of the output tran¬ 
sistors fail, and the fuse blows. The fuse is 
replaced, with a much heavier one, and this 
time the copper pattern melts. The set now 
has two faults, the broken down transistor 
and the damaged copper pattern. It is 
passed on to a serviceman, probably 
someone not familiar with this model. He 
gets as far as finding the faulty transistor, 
and replaces it, but the set still will not 
function. Finally it lands on my bench. 

Which brings us right back to the fun¬ 
damental rules about fuses. Fuses are 
provided to protect the more valuable part 
of the equipment. When they fail, it is 
usually because something else has failed. 
There is usually little point in replacing 
them without some kind of a check first, and 
no point at all in replacing them with ones of 
heavier rating. 

But how do you get this across to the 
layman? 

Changing the subject, here are a couple of 
shorter items of interest. 

Following my story about the imploding 
picture tube, in the October issue, I received 
a call from a colleague. It seemed that he, 
too, had received a panic call from one of 
his customers and had hurried out to inspect 
the damage. Imagine his relief when he 
realised that it was not the picture tube 
which had collapsed, but the safety glass. 

Apparently the glass was held in with 
metal clamps and it is likely that these were 
screwed down too tight. There is also the 
suggestion that the cabinet may have been 
fractionally undersize where the glass was 
to fit and that it may have shrunk due to 
ageing or weather conditions. 

Anyway, the glass packed it in. It was a 
so-called “toughened” glass similar to that 
used in c^r windscreens and it had disin¬ 
tegrated mto countless tiny cubes of glass. 
While it had made a nasty mess on the 
loungeroom carpet, no real damage had 
been done. 

However, the incident does raise one 
point. How useful is this type of glass — as 
distinct from the laminated type — in this 
role? Would it afford any protection in the 
event of a tube failure? Frankly I doubt it. 
About all it would do would be protect the 


picture tube from the various forms of 
abuse I discussed in the October article. 
While a very useful function, it would seem 
to be a pity if it cannot also fill the other role 
for which a safety glass is provided. 

A problem that has been mentioned 
elsewhere in this magazine from time to 
time concerns the control tones which 
power supply authorities impose on their 
mains. These are used to perform a variety 
of functions, the most readily appreciated 
one being for switching domestic off-peak 
hot water systems. 

These tones have a nasty habit of finding 
their way into sensitive audio amplifiers, as 
commonly found in modern record and tape 
playing equipment. And, with the in¬ 
creasing interest and investment in this 
kind of equipment, the number of com¬ 
plaints to servicemen in general and Yours 
Truly in particular, is going up. 

There is little one can do in practical 
terms, at least as far as I am aware, but I 
find that most customers are at least less 
upset once they are assured that it is not a 
fault in their equipment. 

The difficulty is to get the message 
across. Believing that most people are 
aware of the off-peak hot water system, I 
simply explain that this “note” or “sound” 
is superimposed on the power lines, by the 
supply authority, to switch these systems on 
or off. 

A simple enough explanation? One would 
think so, but you would be surprised at the 
number of times the customer says, “Oh, it 
can’t be that, we haven’t got a hot water 
system.” 

Back to square one, and start all over 
again! 

A reader’s letter refers to the aerosol and 
special connector which I mentioned in 
these notes for September (p51). He writes: 

“What happens to the grease which the 
manufacturer smeared on the shaft when 
assembling the pot? 

“I can visualise this grease being carried 
into the pot proper and settling on the 
resistor strip as the solvent evaporates. 
This second state of the device would be 
worse than the first. 

“Maybe in time we will be able to buy pots 
with a small hole in the case so that a fine 
nozzle can be inserted to rejuvenate noisy 
controls. 

“In the meantime I would hesitate to use 
the product advertised.” 

F.M., Cheltenham, Vic. 

Thank you for an interesting comment, 
F.M. I don’t know what the makers think, 
but here are my thoughts. 

Servicemen have been introducing 
cleaning fluids down noisy pot shafts for as 
long as I can remember; ever since the first 
can of cleaner appeared on the market and 
recommended just this technique. To my 
knowledge, no one has complained. The fact 
that it may now be applied under pressure 
would seem to make little difference. 

Granted we may prefer to introduce it 
directly into the pot — as when the chassis is 
on the bench — but this ideal situation does 
not always prevail. 

In any case, such treatment of noisy pots 
is often a last ditch stand. The alternative is 
a replacement; often a costly operation if 
the chassis does not have to be removed 
anyway. Most customers are happy enough 
to get another six months use out of it, and 
never mind its ultimate fate. ® 


POWER 

MODULES 



• Single and Dual Outputs 

• Output Voltages to 50 Volts 

• Output Current to 2.0 Amps 

• Line and Load Regulation — Less 
than 0.01 7o 

• Short Circuit proof 

SCIENTIFIC ELECTRONICS 
PTY LIMITED 

42 Barry Street, Bayswater, 
Vic 3153. Phone: 

Melbourne 729 3170; Brisbane 
47 4311; Sydney 25 3955; Perth 
21 6146 


NEW PRODUCT 
50MHz COUNTER KIT 

Decade Counting Module for Freq. Counting 
time measurem. event counting etc. 

1. 50 MHz or 20 MHz counting capability 

2. Module Kit consists of 8290 or 7490, 7475, 7447 
and Minitron 3015 — F 

3. Single Plane 7 seq. Readout 

• 4. Lamp Test, Selectable Ripple Blanking 

5. Decimal Point 

6. PC — Glass Epoxy Board 

7. Well documented application note with step- 
by-step assembly and hook up instruction 

Gate Module F 

1. Module consists of 7440, 740(J, and 74,500 

2. Adj. Reset Generator 

3. Reset and Strobe outputs 

4. Gate uses Schottky TTL 

5. PC — Glass Epoxy Board 

6. Application note and assembly instruction 

Input Amplifier and Pulse Shaper Module 

1. 1 meg. ohm inp. Impedance 

2. 20 mV sensitivity at 50 MHz 

3. Diode protected FET input 

4. Frequ. Response 10 Hz to 70 MHz + 2db 

5. Glass Epoxy PC — Board 

6. Application note-and assembly instruction 
All Modules operate off +5 Volt rail 

50 MHz Counter Kit Price List 

50 MHz Decade Module $22.40 ea. 

20 MHz Decade Module $19.40 ea. 

Gate Module F $17.75 ea. 

Input Ampl. Module $16.20 ea. 

P/P$0.25 

Frequ. Standard and Clock Divider 
to be announced. 

YUNKER ELECTRONICS PTY LTD 

former Wayne Communications 

757 Glenferrie Road, Hawthorn, 
Victoria 3122. Phone 81 2818 
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New Memorex Cassette Tape 
can shatter glass because it re¬ 
cords and plays back with exact¬ 
ing precision. Memorex Cassette 
Tape records every note, every 
pitch, every harmonic, every nuance 
of music, then plays them back the 
same way they sounded live. 

Quite a claim. 

Quite a tape. 

We found a singer who could maintain 
the exact pitch necessary to shatter glass and 
projected his voice with enough volume to 
vibrate a glass to its shatter point. At the same 
time, we recorded that pitch on Memorex 
Cassette Tape. 

Then we played our tape back. 

Bam! Shattered glass. 

Because we can capture and play back a 
voice with such exacting precision, you can 
record and play back your favorite music 
with the same exacting precision. 

You’ll hear. 


MEMOREX 


Recording Tape 


Sole Australian distributors- 


'LEROYA INDUSTRIES PTY. LTD., 266 Hay St., Subiaco, Western Australia 6008. 

LER 028 
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CIRCUIT DESIGN IDEAS 

Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be' 
accepted. Contributions to this section are always welcome. 


VXO — the Poor Man’s Synthesizer 


270A 



“A well designed VXO is a poorman’s 
synthesizer,” states Doug De Maw, in QST 
(May, 1972) in an article which provides 
some useful information on the practical 
aspects of VXO design for the VHF 
operator, including a solid-state unit with 
MPF102 VXO followed by 2N4123 and 
2N2102 buffer amplifiers. This operates at 


about 6.1MHz and typically he achieves 
solid control over about 12KHz, represen¬ 
ting a shift of up to about 3(X)KHz at 
146MHz. In his unit he has four switched 
crystals providing variation over the full 
146-147MHZ section of the 2-metre band. 

He notes that no two crystals, even of 
nominally the same type and style, can be 


shifted to exactly the same extent. Three of 
his crystals provide 300KHz shift and one 
about 260KHz. He finds that most crystals 
can be pulled over much greater ranges 
than this, but if this is done they tend to lose 
the solid stability associated with crystal 
control. Among the useful hints he gives is 
that FT243 crystals tend to give poor per¬ 
formance in VXO applications, whereas 
plated HC-6/U types usually work best. 
Overtone crystals operated at their fun¬ 
damental frequencies, he finds, often 
provide remarkable swings in frequency 
when compared with fundamental-type 
crystals. 

Despite his own use of switched crystals, 
he points out that there is some advantage 
to be gained, in the reduction of 
capacitance, by having only a single panel- 
mounted socket. If a switch is used it should 
be of low-capacitance type, preferably with 
the crystals soldered directly to the lugs of 
the switch. If a front-panel socket is 
provided instead, this should be mounted on 
a plastic sub-panel to reduce capacitance. 

In the circuit it may be seen that the 1N914 
is used as a clamp gate and was found to 
extend shift by 1.5kHz at the upper end, 
representing 36kHz at 146MHz. LI is of 
medium Q construction, 38-85uH slug tuned. 
Subsequent stages use toroids. 

(From “Radio CJommunication”.) 


Aerial Attenuator Helps Receiver Performance 


A problem common to many solid state 
receivers, either for broadcast band use or 
for short waves, is the fact that very strong 
stations tend to overload or cause other 
undesirable effects to the performance of 
the receiver. Apart from design steps in the 
front end of the receiver to minimise these 
effects, another very useful tool is some sort 
of aerial attenuator. This may be brought 
into use when a strong signal is causing 
trouble and more often 9ian not, the wanted 
station can be resolved satisfactorily. 

In its simplest form, the attenuator may 
be a potentiometer with a resistance of from 
about Ik to 10k. However, the question then 
arises as to which way around the poten¬ 
tiometer is to be connected. If the rotor 
looks into the aerial winding of the tuned 
circuit, the reflected resistance into the 
tuned winding will reduce its Q with at¬ 
tendant undesirable effects. The alternative 
is to have the rotor looking back to the 
aerial. While this also can upset the Q of the 
aerial circuit, it seems to be the lesser of 
two evils and it is this way that we have 
used it in the past. 

This arrangement works quite well but 


due to the “hop on” effect, there is a big 
jump between “off” and the maximum 
working attenuation available just after the 
hop on. This means that a large amount of 
control is forfeited. 

This problem will naturally vary from one 
potentiometer to another and variations 
between different brands have also been 
noted. With one particularly bad case which 



came to our notice, it was only possible to 
get a smooth attenuation of 36dB. On the 
other hand, we have also had one which 
gave 6()dB. While this is very good, a control 
of 80dB is desirable. 

Both the hop on effect and the problem 
due to damping of either the aerial or tuned 


circuit can be overcome by using a dual 
potentiometer. This is connected as shown 
in the diagram. By using resistances of say 
10k per element, both the aerial and tuned 
circuits are looking into a high resistance 
and there is very little effect on circuit Qi 
There is a variation in resistance looking in 
both directions, in this case from 5k with the 
rotor at the top to 10k with the rotor at the 
bottom (maximum attenuation), but this 
has very little effect if the initial resistance 
is kept high enough. The alternative would 
be to use a stepped ladder attenuator, but 
these can be expensive and are often not 
necessary. 

The change from a single to a dual 
potentiometer in the role of an aerial at¬ 
tenuator can often make the difference 
between being able to deal with a particular 
signal situation and receiving the wanted 
I station and not being able to receive it at all. 
To a lesser degree, it also helps to make 
tuning easier and smoother in many cases. 

It is also possible to get the 80dB of at¬ 
tenuation mentioned before. 

(By Ian Pogson, “Electronics 
Australia”.) 
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HIGH-COMPLIANCE FULL-RANGE SPEAKERS 







A 

B 

C 

D 

E 

F 

G 

Capacity 

UP-103 

280 

430 

108 

50 

150 

200 

50 

15-^ 

UP-133 

300 

465 

129 

60 

187 

240 

60 

26^ 

UP-163 

330 

500 

162 

70 

227 

280 

70 

34^ 


4 INCHES - 20 WATTS.SO POWERFUL 


UP Series Speakers are top-grade mechanical 2-way speaker units, with aluminum die-cast construction, employ¬ 
ing stronger magnetic circuit than for the previous FE and SR series speakers, composite material cone paper 
made by a new production technique and a dome-shaped radiator for high-range frequencies. 

Full-range type UP series speakers can be utilized for the fulL-range reproduction as well as exclusively for middle- 
range or middle through high-range reproduction. The UP series speakers are designed in high compliance type. 
This assures massive bass reproduction, yet needs only tiny speaker enclosure. The UP series will be ideal 
systems for front speaker system of 4-channel stereo as well as rear speaker system. 


Distributed by 

ZEPHYR PRODUCTS PTY LTD 

70 Batesford Road, Chadstone, Victoria Phone: 56 7231 
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CIRCUIT & DESIGN IDEAS 


Diodes Replace Thermionic Rectifiers 



I 

o 

o 

o 

o 

o 

o 




UNUSED 5V 
WINDING 



To switch from vacuum tube to silicon 
diode is simple and requires only a 
soldering iron and multimeter. The only 
considerations in this case are that the 
diodes used have a suitable current 
carrying capability and voltage breakdown 
specification. The procedure is as follows: 


1. Remove the equipment from its 
cabinet to expose the bottom of the rectifier 
tube socket. Be sure power is off. 

2. Turn on the power and, after warmup, 
carefully measure the DC voltage present 
at point A with the equipment operating. 

3. Remove power, discharge the elec¬ 


tronic capacitors with a 10k resistor, and 
modify the circuit as shown. 

4. Using a temporary value of 100 ohms, 
20 watts for Rd, again apply power and 
measure the DC voltage present at point B 
with the equipment operating. 

5. If this voltage is higher than the value 
measured in the old circuit, increase the 
value of Rd until it is within 10% of the old 
value. If lower, decrease the value of Rd. 

6. When the proper value of Rd is 
determined, measure the voltage across it. 
Using ohms law. 

Power = voltage2 divided by resistance, 
determine how much power is dissipated in 
Rd. 

7. Select a resistor with the closest 
resistance to Rd possible and with a power 
rating of at least 1.5 to 2 times that 
previously calculated and permanently 
install it. Take the proper precaution for 
adequate ventilation if the resistor 
dissipates more than a couple of watts. 

You now have an unused 5V winding 
which can be used to produce DC for various 
solid state accessories as may be built in the 
future. 

(By Irwin Math, WA2NDM, in “CQ*\) 


Novel Alarm Device 


INITIATING 

CONTACTS 



Here is a circuit for a novel alarm device 
which can be very compact and cheaper 
than similar commercial items. It consists 
of a unijunction oscillator stage TRl, of 
which B1 output pulses turn on transistor 
TR2, which has an 8-ohm or 15-ohm loud¬ 
speaker as its collector load. 

The turn-on pulses have a duration of only 
20-30US, so that the average power 
dissipation in TR2 for a frequency around 
IKHz is less than one watt, thus eliminating 
the need for a heatsink. The original ap- 


Scan Tuning With Sawtooth Generator 


E. Bennett, G3ZJO, has come up with a 
useful application of a simple sawtooth 
generator using complementary tran¬ 
sistors. He uses Biis simple circuit to scan 
automatically the 144MHz band on his 
varicap-tuned equipment. He reports that 
the component values shown in the diagram 
are suitable for use with his modified Pye 
Cambridge equipment but it could easily be 
modified to provide any required scan 
range and for negative or positive earth 
systems. 

The scan time can be varied by ad¬ 
justment of C, a KXHiF capacitor giving 
about 12s and 500uF about 2min. G3ZJO 
considers 12s fine for fixed operation but 
prefers Imin / scan (C 300uF) for mobile to. 



make it easier to distinguish between a 
signal and a noise pulse. The simplicity of 
this arrangement means that it can be 
assembled as a very small unit suitable for 
incorporation in a receiver, even when very 
little space is available. 

The use of such an automatic hand- 
scanner means that when activity is low it is 
possible to continue working in the shack or 
concentrate on your driving until the 
scanner indicates the appearance of a 
signal on the band. 

Dick Biddulph, G8DPS, notes that the 
complementary pair of transistors in the 
pulse generator appears to be acting as a 
discrete form of PUT (programmable 
*6.8k uninjunction trans¬ 

istor). This is so, and 
in fact this particu¬ 
lar way of using 
complementary 
pairs as a substitute 
for a silicon con¬ 
trolled rectifier 
(thyristor) was 
pointed out many 
years ago. 

(From “Radio 
Communication ”.) 


plication was for an automotive parking 
light reminder and adequate output was 
achieved with a miniature 2in diameter 
loudspeaker. 

(By Mr C. Fisher, 18 Langdale Avenue, 
Revesby, NSW 2212.) 


PRECISION MINIATURE 12v DC 
DRILLS - RELIANT & TITAN 


Invaluable for 

m Model makers and hobbyists 

• Electronics engineers 
€ Lapidarists 

m Engravers 

# Dental mechanics 


Multi-purpose Drill 
Stand gives you a 
vertical drill — a 
horizontal polisher 
— a miniature lathe. 


Write to Jemal Products, PO Box 168, Victoria Park, 
6100 WA Phone: 61-2464. State Radio & Hobbies 
Distributors: 

W.A.; Willis Trading, 445 Murray St, Perth. 

N.S.W.: Kit-Sets Aust. 2/21 Oaks Ave, Dee Why. 

Qld.; Kit-Sets Aust. 293 St Pauls Terrace, Fortitude Valley. 
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True. You can get yourself 
into a lot of strife if you buy 
stereo components from seven 
different manufacturers and an 
equal number of hi-fi dealers. 

And matching stereo equipment is a 
job for an audio expert. 

To save you the trouble {and the 
unnecessary expense) Wharfedale’s 
engineers have designed an 
electronically balanced range of fully 
compatible stereo equipment. 

With Wharfedale’s experience and 


you go wrong? After all, 

Wharfedale have been 
marketing high fidelity equipment for 
a longer time than any other 
recognised manufacturer! For over 
forty years! 

In the new Wharfedale range you will 
find • THE LINTON STEREO 
AMPLIFIER • THE LINTON TURNTABLE 


• THE DC9 

CASSETTE RECORDER 

• MODEL DD-1 STEREO 
HEADPHONES • YOUR 

OF NO LESS 
EIGHT HIGH QUALITY 
SPEAKER SYSTEMS RANGING 
FROM 20 TO 40 WATTS DIN RATING. 
See and hear the Wharfedale range 
at your nearest Bleakley Gray 
franchised dealer. Listen carefully and 
critically. You can depend on 
Wharfedale quality absolutely. 


Bleakly Gray Corporatkm 

Pty.Limited. 


Australian National Distributors: 


INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’s Music House, Smith Street, Darwin. Te 
ras.: K. W. McCulloch Pty. Ltd.. 57 George Street, Launceston. 2 5322, 



fiead Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office.- 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 
Canberra Office: 25 Molonfelo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide, SJ\. Tel. 23 6219 

3801. Q'land: Sydney G. Hughes, 154-158 Arthur Street. New Farm, Brisbane. 58 1422. 

W.A.; Athol M. HHI Pty. Ltd., 1000 Hay Street, Perth. 21 7861. 
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HOME STUDY COURSE IN ELECTRONICS — 20 


Audio Equipment & Techniques 


The importance of audio techniques. Microphones. Distortion in audio 
reproduction. Magnetic recording — principles, equalisation, fidelity and 
distortion, noise, wow and flutter. Disc recording and playback principles. 


As the heading indicates, this chapter is 
devoted to a discussion of audio frequency 
amplification and sound reproduction. It 
leads naturally into an explanation of terms 
such as “Hi-Fi”, “Stereo” and 
“Quadraphonic”. 

The chapter is much longer than most 
others in the course, mainly because the 
subject is of such wide general interest and 
application. In the developed countries of 
the world, there would be very few in¬ 
dividuals who are not exposed in a number 
of ways to audio equipment of one type or 
another. To some, the exposure or in¬ 
volvement is quite casual; to others, 
notably Hi-Fi enthusiasts, it is the basis of 
an intense personal interest. 

As you have probably gathered, the word 
“audio” comes from the same root as 
“audible”, “audition” and so on. In elec¬ 
tronics, it is used primarily to describe 
phenomena, techniques, circuits and 
equipment related to frequencies in the 
audible range. In broad terms, this means 
frequencies within the range 20Hz to 20kHz. 
These are not strict limits, however, and 
engineers in the audio field are likely to 
regard as significant sub-sonic or super¬ 
sonic phenomena which may have some 
bearing on sound reproduction. 

The most prolific use of audio components 
is found in ordinary radio receivers. 

Basically, a radio receiver makes 
available at its detector a small audio 
signal, which is a close replica of the speech 
and music signal being radiated by the 
broadcasting station. Apart from “crystal” 
sets and such like, all radio receivers use 
one or more audio amplifier stages to build 
up the signal to a level where it can 
adequately operate a loudspeaker. 

Much the same thing happens in a 
television set, the two applications adding 
up to literally millions of audio amplifiers in 
Australia alone. 

Added to these are all the record playing 
units and tape recorders currently in use. 
Every one involves an audio amplifier — in 
fact two, where a stereo system is involved. 

Then there are public address amplifiers 
for reinforcing speech; amplifiers for 
theatre sound; amplifiers to do with elec¬ 
tronic organs and other musical in¬ 
struments; amplifiers in paging and in¬ 
tercommunication systems; and so on into a 
variety of less obvious applications. 

Little wonder that engineers can 
specialise at length in audio techniques and 
components, without any fear of exhausting 
the subject. 

A discussion of audio techniques, at least 


for our present purpose, can logically begin 
with a look at the sources from which 
signals for amplifying equipment may be 
derived. These would include, most com¬ 
monly, radio and TV receiver detectors, as 
already mentioned, magnetic tape and tape 
heads, and phonograph records and 
pickups. 

However, microphones must qualify as 
the most fundamental of signal sources, 
because they perform the primary task of 
changing sound from a pattern of pressure 
waves in the air to an equivalent pattern of 
electrical signals. The original sound may 
be voice, music, noise of one kind or 
another, or any combination of the three; 
anything, in fact, which we can hear and 
which we may wish to amplify or record. 

An ideal microphone would be capable of 
changing any audible sound pressure wave 
into an exactly equivalent electrical signal 
without distortion. This is a collective term 
indicating any departure from perfect 
reproduction. 

It would exhibit no frequency distortion; 
in other words, it would handle all sound 
with equal efficiency, irrespective of the 
frequency or pitch of the sound. If its signal 
output voltage were plotted against 
frequency, the resulting graph or curve 
would be flat. An audio engineer might 



Fig 1: A typical dynamic microphone from 
the Philips range especially suitable for use 
by vocalists in stage or studio situations. 


simply say that it should have a flat 
response. 

An ideal microphone would not exhibit 
any harmonic distortion; in other words, it 
would not add to the electrical output signal 
extra frequencies or harmonics which were 
not present in the original sound. 

Again, an ideal microphone would not 
introduce any in ter modulation effects. This 
means that it would not produce extra and 
spurious output signals as a result of 
heterodyning or mixing of original signals. 
To quote a simple example, there would be 
no tendency for two tones (say 5(X)Hz and 
7(X)Hz) fed to the microphone to heterodyne 
(or intermodulate) to produce extra 
spurious signals at 200Hz (700 —500) or at 
1,200 Hz (700 + 500). 

Perhaps it would be a good plan to re-read 
these last three parapraphs and to look 
again at the terms which have been put in 
black letters. While we have chosen to in¬ 
troduce them in connection with 
microphones, they have an application to all 
audio components. Frequency distortion (or 
frequency response), harmonic distortion 
and intermodulation effects are terms 
which you will strike over and over again in 
audio literature — and which you will 
certainly strike again in this chapter. 

Not surprisingly, there is no such thing as 
an ideal or perfect microphone, although 
good quality studio type microphones do not 
suffer to an obvious degree from these 
failings. However, the same cannot be said 
for the class of microphones more com¬ 
monly handled by audio hobbyists, or those 
used for utility public address systems. 

A hobbyist or small-scale P.A. operator 
might class a microphone in the $15 to $30 
group as “good,” and it may be so to the 
extent that it can give acceptable results on 
speech, singing and non-critical in¬ 
strumental groups. However, to varying 
degrees, microphones in this group do 
evidence some distortion — using the word 
collectively — which is responsible for the 
reproduced sound being not quite natural. 

In the still cheaper grades of microphone 
— and this includes many of those supplied 
in the past with domestic tape recorders — 
distortion is plainly evident, particularly 
frequency distortion in the way of a strong 
prominence in the middle of the range (say 
about 3,0(X)Hz), with diminished response 
in the upper register and at the bass end. 
That is why speech and music recorded 
through such microphones commonly has 
an unnatural or “metallic” quality. 

Microphones use a variety of basic 
principles to convert sound pressure waves 
to electrical signals. 

Studio quality microphones commonly 
employ one of three basic principles, being 
described respectively as “ribbon”, 
“dynamic” or “condenser” types. 

Among medium quality microphones, one 
finds an occasional ribbon type, a 
preponderance of dynamic types and a few 
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I used to boast 
I was as good 
as the next man. 





How dumb can you get! 


Sure I was good. Only when promotion came round, the 
boss picked somebody who was better. I learnt my lesson. 
Got in touch with B.I.C. Qualified faster than 
I believed possible. Now I’m handing out promotions. 

But only to those better than the next man. 

You have it in you: B.I.C. brings it out. 

Why are most people dissatisfied with their job? They 
have not tapped their true potential and so earned the 
rewards open to the man or woman who Is above average. 


300,000 B.I.C. graduates already hold down top jobs. 

Check these features: 

□ Modern teaching methods — you make rapid progress. 

□ Courses based on standard textbooks — written 
and planned by experts. 

□ We provide all necessary textbooks. 

□ Surprisingly moderate fees payable by small monthly sums. 

□ Written Guarantee. 

□ Courses “tailored” to individual requirements. 

Let B.I.C. train YOU for a top job. Courses to choose from include:- 



Commerce 

Advertising 
Book-keeping 
Business Management 
Business Training 
Commercial Art 
Computer Programming 
Data Processing 
Fiction Writing 
Journalism 
Music 


Personnel Management 

Photography 

Pitmanscript 

Salesmanship 

Secretaryship 

Shipping 

Travel 

Examination Courses 
Aust. Inst, of Travel 
Aust. Chamber of Shipping 
Gen. Cert, of Education 


BRITISH INSTITUTE OF CAREERS 


POST COUPON NOW! 


I 

1 
I 
I 
I 
I 

L BRITISH INSTITUTE OF CAREERS ■ 

In association with British Institute of Engineering Technology. ■ 


British Institute of Careers Dept. 03-06-N2 
College House 113 Pacific Highway North Sydney NSW 2060 
I am interested in. 

Please send me the appropriate Career-Book without obligation. 

Full Name (Please Print) 

Address 


Occupation 


P/Code 
Age 


Engineering 

Aeronautical 
Air Conditioning 
Architecture 
Arch. Drawing & Design 
Automobile 
Automobile Electrics 
Boiler Inspection 
Building (all branches) 
Carpentry & Joinery 
Civil 

Chemistry 

Computer Electronics 

Constructional 

Diesel 

Draughtsmanship 

Electrical 

Elec. Installations 

•Electrical Machinery 

Electronic Computers 

Foremanship 

Geology 

Hydraulics 

Jig & Tool Design 

Maintenance 

Management 

Mechanical 

Metallurgy 

Municipal 

Petroleum Technology 


Plastics 
Production 
Public Health 
Radio 

Radio Servicing 

Refrigeration 

Road 

Rubber 

Surveying 

Telecommunications 
Television Servicing 
Timber • 

Tracing 

Welding 

Works Management 

Examination Courses 
A.M.I.E.D. 

C.E.I. 

C. & G. Telecomm. 

Elec. Engin.. 

Mech. Techn. 

Radio & Serv. 

M.O.T. 

A.M.S.E. 

P.M.G. Operator’s Cert. 

Radio Amateurs 
Overseer of Works 
Electrician's Licence 
Inst, of Diesel Eng. 


General 

English 

European Language 
General Education 
Mathematics 
Shorthand 

(including the amazing 
new Pitmanscript) 
Typewriting 

Leisure 

Art 

Commercial Art 
Oil Painting 
Water Colours 
Caricature & Cartooning 
Magazine and Book lllust. 
Music 

Guitar 

Piano 

Photography 

Photo-journalism 
Practical Photography 

Writing 

Articles 

Fiction 

For Children 

Journalism 

Radio & TV & Stage 

Reporting 

Many other subjects 
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Fig 2: A modern reel- 
reel two-channel tape 
recorder manufactured 
by the Sony Cor¬ 
poration. It can be 
switched to operate on 
any one of three dif¬ 
ferent speeds and can 
impose on quarter-inch 
tape either four mono 
tracks or two stereo 
pairs. It has six heads, 
allowing the tape to be 
recorded or played back 
when moving in either 
direction. 



“crystal” (or piezo-electric) units. 

In the inexpensive class one finds again a 
preponderance of dynamic types and a 
diminishing proportion of cryst^ types. 

At this stage, these must remain mere 
terms, although some clue as to their 
meaning may be picked from later 
references. 

The electrical signal available from most 
microphones is quite small, being com¬ 
monly very much smaller than that 
available from the detector of a radio or 
television receiver. This being so, an am¬ 
plifier used with a microphone must have a 
higher amplification or gain than one in¬ 
tended to operate only from a radio 
detector. 

But enough about microphones. Let us 
move on. 

If sound is to be recorded for future 
replay, it is most commonly done, these 
days, first of all on magnetic tape equip¬ 
ment. The tape itself, on which the record¬ 
ing is impressed, is a ribbon of thin plastic, 
normally about 6.5mm (y 4 in) wide, coated 
on one side with a thin layer of finely 
divided and magnetically sensitive par¬ 
ticles. 

A tape recording system provides the 
necessary spooling and traverse 
mechanism to pull the tape at an even speed 
past a magnetic head assembly. Most 
readers will be sufficiently familiar with 
tape recorders to picture the mechanism. 

Internally, a tape recorder contains an 
erase oscillator. This is a normal oscillator 
circuit but arranged to provide output in the 
supersonic region, usually between about 
50kHz and 120kHz. 

During the recording process, a large 
proportion of this supersonic energy is fed 
to an er^se head, being the first head over 
which the tape rides as it is drawn from the 
feed spool to the takeup spool. The signal in 
the erase head creates a powerful, super¬ 
sonic magnetic field which is intended to 
erase or cancel any signal that may be on 
the track on which the new recording is to 
be made. 

A small proportion of the erase signal is 
taken also to the record head, where it is 
combined with the audio signal to be 
recorded. Most likely this latter will have 
come from a microphone and will have 
passed through a number of amplifier 
stages to bring it to a level where it can 
produce adequate signal current through 
the windings in the record head. 

The reason for feeding some of the erase 
signal energy to the record head involves 
some rather involved theory and is beyond 
the scope of this present article. 

We will have to be content with the 
statement that magnetic recording relies 
heavily on the presence of a fairly critical 
amount of supersonic signal in the record 
head, along with the signal to be recorded. 
Though it is usually taken from the erase 
oscillator, it is referred to, in relation to the 
record head, as the high frequency bias 
voltage. 

The audio signal and bias voltage fed to 
the record head produce a magnetic field 
evident across a tiny gap in the exposed 
face of the head. As the tape is drawn across 
this gap, the particles are magnetised 
according to the field which is present at the 
particular instant. This they retain so that, 
in effect, the tape can be regarded as being 
coated with an extremely large number of 


separate magnets of particle size, each one 
magnetised in a particular way, according 
to the original signal which produced it. 

To play back the tape, the erase (or bias) 
oscillator is switched off, the tape is 
rewound and then drawn across the head 
assembly again, at the same speed as it was 
recorded. The tiny magnetised particles, 
drawn across the heads, now induce a signal 
current in the windings of the heads, more 
or less equivalent to the signal originally 
recorded. When the induced current is 
amplified and fed through a loudspeaker, 
the original sound is re-created. 



Fig 3: These diagrams illustrate, in 
elementary fashion (a) the tape recording 
process (b) tape playback and (c) signal 
erasure when the recording is no longer 
required or when a new recording is to be 
made on the same track. 


In simple recorders, the same head is 
commonly used for record and playback, 
being switched from one function to the 
other by operation of the controls and, in 
particular, the “record-playback” switch. 
In more complex equipment, separate 
record and playback heads are used, 
allowing the designer to suit the charac¬ 
teristics of the individual heads more 
specifically to the job they have to do. 

Either way, the signal recovered from a 
magnetic replay head is quite small, being 
comparable to that produced by a 
microphone. As with a microphone, a high 
order of amplification is required from the 
amplifier itself, to bring the signal to a level 
adequate to operate a loudspeaker. 

And here we must introduce another 
consideration, which will have implications 
wider than in tape recorders alone . . . that 
of equalisation. 

The natural characteristics of a magnetic 
recording system is that it tends to record 
and replay most efficiently frequencies in 
the middle of the audio range — say bet¬ 
ween about lOOOHz and 3(X)0Hz~lower 
frequencies and higher frequencies, being 
very much reduced or attenuated by 
comparison. 

The amount of high frequency attenuation 
varies, in turn, with the speed of travel of 
the tape. At slower tape speeds, say 3% in¬ 
ches per second and below, the attenuation 
is much more serious than at higher tape 
speeds, say T^h inches per second and 
above. 

To counteract this peculiarity, steps must 
be taken to boost the bass response and the 
treble response during recording and / or 
playback so that their level, as finally 
heard, is equivalent to that of the middle 
frequencies. The process of equalising the 
performance of the system at all 
frequencies is commonly referred to as 
equalisation. 

Here again, having mentioned the word 
and the concept, it is necessary to leave the 
reader to follow it up independently, as 
opportunity occurs. At the very least. 
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PRESENTING 

CITATION BY 

HARMAN-KARDON 


Harman-Kardon has always 
specialised in high quality amplifiers 
and are amongst the leading 
American designers. The Citation 
range has now reached Marks 11 
and 12 and both technically and In 
presentation they attain a very high 
standard. Citation 11 is the pre¬ 
amplifier and Citation 12 is a separ¬ 
ate power amplifier which can be 
mounted some distance away. 

When you listen to our new 
Citation Twelve Power Amplifier, ail 
you are ever aware of is the music. 
In between each note, there Is 
nothing but absolute quiet. It's as if 
you were listening through the 
electronics clear back to the original 
performance. The sound is 
spacious, transparent and lifelike. 
The finer nuances of tonal shading 
stand out clearly. You can almost 
feel the concert hall and the depth 
and breadth of the orchestra. The 
instruments have the same balance 
and perspective as at a live per¬ 
formance. 


But words will never adequately 
describe "Citation Sound." You 
have to hear it, or perhaps we 
should say not to hear it, to totally 
understand and appreciate It. The 
Citation Twelve is at your Harman- 
Kardon dealer now. Visit him soon. 
We think you'll agree that Citation, 
indeed, takes you a step beyond 
traditional high fidelity. 



Cilcilien Ckvcn 



Cilcilion Twelve 



For further information please contact sole 
Australian importer and distributor. 

JERVIS AUSTRALIA PTY LTD 

PO BOX 6 BROOKVALE NSW 2100 939 2922 
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however, the reader should take note of 
magnetic tape and tape heads as a signal 
source and to register that they involve the 
need for (a) high amplification and (b) 
suitable equalisation. 

In the matter of quality of reproduction, 
much the same observations apply to tape 
equipment as have been made already 
about microphones. 

The best studio and commercial tape 
recording equipment is very good in terms 
of equality or fidelity, exhibiting a 
minimum amount of intermodulation 
djjstortion, harmonic distortion and 
frequency distortion. In view of what we 
have just said about equalisation, this last 
remark implies that the equalisation in the 
internal circuitry of a good quality tape 
system exactly balances its inherent losses 
at bass and treble, so that the final response 
curve is exactly equalised, or is flat. 

With less costly and elaborate tape 



Fig 4: Close-up view of a row of tape heads 
on a professional quality Ampex tape 
recorder. This particular machine, used 
mainly to make multi-tracK studio master 
recordings, can impose eight tracks 
simultaneously on half-inch tape. 


equipment, and because of resultant design 
compromises, the overall fidelity may not 
be as good, the output containing a higher 
content of intermodulation, harmonic and 
frequency distortion. 

Tape equipment can also suffer from 
certain other important limitations on its 
performance. 

One of these is background noise, usually 
evident as a soft hiss heard behind the 
recorded sound. Some of this hiss can come 
from the recording amplifier, and some 
from the playback amplifier, being an in¬ 
direct residt of having to amplify signals of 
such a small original magnitude. 

Noise can also be introduced as a result of 
random passage of the tiny tape particles 
past the gap in the replay head. A tape can 
be “noisy” if the magnetic particles are too 
coarse or too irregular in their distribution, 
or if the tape has not been properly erased 
prior to recording. 

Noise will also be more evident if the 
laminations in the replay head are partially 
magnetised rather than being nagnetically 
neutral. 

Unfortunately, while background noise is 
most common in inexpensive equipment, it 
is noted all too frequently in tapes made at 
professional level on professional 
machines. 

Other important limitations on the per¬ 
formance of tape equipment take the form 
of wow and flutter. Both are mechanical in 
origin. 

Tape equipment is said to exhibit “wow” 


Fig 6: This picture, 
reproduced by courtesy 
of Festival Australia, 
shows an LP disc being 
removed from the press. 
Provided the process is 
carefully controlled, the 
grooves in the pressing 
are a very dose repHca 
of those in the original 
master. The fact that 
records can be 
reproduced in this way, 
relatively cheaply, gives 
them a tremendous 
commercial advantage 
over tape for pure 
playback purposes. 



if there is a slow, periodic variation in tape 
speed (a repetition rate of say not more 
than once per second) causing a variation 
in die pitch of the recorded sound. Such wow 
is usually caused by some eccentricity in 
the drive system, a bearing which tends to 
bind or a spool clutch mechanism which 
causes a varying load on the drive 
motor (s). 

Flutter is a much more rapid speed 
variation caused notably by unbalance or 
eccentricity in the motor and spindle which 
actually pulls the tape past the head. 

In most modern recorders, domestic as 
well as professional, the wow and flutter 
content are held to within acceptable limits 
but it was a problem, particularly in early 
model, inexpensive battery powered units. 

Perhaps brief mention is warranted, just 
here, of the varying track arrangements 
used in tape equipment. Normal recording 
tape is norminally 6.5mm (V 4 in) wide and 
earliest practice was to record right across 
the full width of the tape. This is till done in 
professional recordings. 

Subsequently, it became the practice to 
record two tracks on the tape, side by side, 
each somewhat less than half the width of 
the tape. Half-track recording allows twice 
the playing time from a given reel of tape at 
any given speed. 

Nowadays, quarter-track recording is 
quite commonplace. 

In equipment using tape cartridges, as 
many as eight tracks are used, while in 
cassette players, either two or four tracks 


are accommodated on tape approximately 
3.5mm (l/7in) wide. 

The use of narrower tracks does involve 
some loss in overall performance, but 
quarter-track recording can still give en¬ 
tirely acceptable results for domestic ap¬ 
plications. 

While tape recording and replay equip¬ 
ment is currently in very wide use, the most 
popular medium for recorded sound en¬ 
tertainment remains the disc; the 
descriptive words “phonograph” or 
“gramophone” have become almost 
r^undant in modern usage except perhaps 
for the contractions “gram” or “granio.” 

At a manufacturing level, discs have the 
basic appeal of ease and economy of mass 
production, to the extent that there is no 
embarrassment at all if a “hit” disc sells a 
million copies in a relatively short period. 
At the user level, discs are easy to handle, 
easy to code in terms of artists and selec¬ 
tions, lend themselves to attractive 
packaging and can produce sound quality 
which is adequate for present-day 
requirements. 

On a disc, the recording is retained as tiny 
deviations in a spiral track. In a sense, the 
track can be regarded as a mechanical 
graph or plot or signal waveform against 
time. 

An original or master disc recording is 
made on a recording lathe which carries a 
recording head slowly across the surface of 
the disc, from outside to inside, as the disc 
rotates at predetermined speed beneath it. 


RMIT Departiii&nt^^ 


Courses offered externally in 1973 include - 

• COMMUNICATION HIGHER TECHNICIAN 

Meets the academic requirement for appointment as Technical Officer. 

• TELEVISION SERVICING 

• BUSINESS STUDIES and GENERAL STUDIES 

For further information and enrolment procedures contact: 

The Head, Dept. External Studies, R.M.I.T., 

167 Franklin St., Melbourne, 300a Phone 34 0234 
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MULTITESTABILITY 


SANWA serves the needs of 80% of the tester popu¬ 
lation in Japan. And regular customers in 100 countries 
around the world. 


TR SERIES- 

SANWA TR Series Multitesters have specific LI and 
LV scales which can be used to check the character¬ 
istics of a semiconductor and determine whether it 
can be used for circuit application. The lower DCV 
ranges of TR Series Multitesters are used for the 
effective alignment of solid-state devices. 


SH-63-TRd II • Silicon diode rectifier helps relieve 
pulse shock to provide better insulation. •OUTPUT 
terminal for AC signal voltage check. • Meter movement 
protection. 



DCV: 0.25 1 2.5 10 50 250 Ik (20kQ/V) 
25k (w/HV probe) ACV; 10 50 250 Ik 
(8kQ/V) DCA: 50u 2.5m 25m 250m Q: 
XI XlOO XIOOO XIOOOO (max. 30MQ) dB: 
0^ + 62 Baft.: 1.5 (UM-3)X1 & 22.5V 

(015)X 1 Accuracy: DC + 3% & AC±4% 


F-SOTRd • Unique range selection by a rotary thumb 
switch. •Diode-protected, taut-band suspension meter 
movement. • Compact instrument including everything 
needed In a circuit tester. • Solid-state rectifier. 



DCV; 0.25 2.5 10 50 250 500 Ik (25kQ/V) 
30k (w/HV probe) ACV: 2.5 10 50 250 500 
Ik (5kQ/V) DCA: 40u 0.5m 5m 50m 500m 
Q: RXl RXIO RXlOO 50M (max.50MQ) dB: 
-24^-1-62 Ban.: 1.5V (UM-3)X1 & 9V 
(006P)X1 Accuracy: DC±3% & AC ±4% 


A-303TRd II • Safe arrangement of ranges on the con¬ 
trol switch. • Wide-range measurement for comprehen¬ 
sive electronic engineering. • Meter movement protection 
and solid-state rectifier. 


DCV: 0.3 1.2 3 12 30 120 300 1.2k (20k/V) 
25k (w/HV prove) ACV: 6 30 120 300 1.2k 
(8kQ/V) DCA: 60u 3m 30m 300m 1.2 12 
Q: XI XlOO Xlk XlOk (max. 50MQ) dB: 
—10^-{-63 Ban.: 1.5V (UM-2)X1 & 
22.5V (015)X1 Accuracy: DC±2.5% & 
AC±4% 



501-ZXTR^A circuit analyser rather than a multitester. 
• Can be used in places inaccessible to ordinary testers 
—"ALPURPOSE".^ OUTPUT ( + ) jack for checking AC 
signal voltage. • Meter movement protection and solid- 
state rectifier. • Polarity switch. 

DCV(±): 100m 0.5 2.5 10 50 250 500 Ik 
(20kQ/V) 25k (w/HV probe attached) ACV: 
2.5 10 50 250 Ik (4kQ/V) DCA :(±)50u 
Im 10m 100m 250m 10 Q: XI XIO XlOO 
XlkX10k(max. 50MQ) dB: -10^4-62 
hFE: 0--300 (Ic —8mA & 80mA) ICEO; 

0^8mA^80mA Batt.: 1.5V (UM-2)X2 & 
22.5V (015)X1 Accuracy; DC±2% & 
AC±3% 



HIGH SENSITIVITY- 

TR-700.A multitester that simultaneously serves as a 
transistor tester. •The ranges are appropriate for align¬ 
ment of solid-state devices. • OUT ( + ) jack AF output 
voltage check. 

DCV: 0.3 1.2 3 1 2 30 120 600 1.2k (50kQ/V) 
30k (w/HV probe) ACV: 3 12 30 120 600 
(lOkQ/V) DCA: 30u 1.2m 30m 600m Q: 
XI XIO XlOO Xlk (max.lOMQ) LI: 30mA 
3mA 300uA 30uA LV: 3V dB: -20m'-- 
-1-57 hFE: 0 — 200 0 — 500 Batt.: 1.5V 
(UM-3)X4 Accuracy: DC±2% & AC 
±3% 



460-Ed^ 10uA instrument equal to a valve-voltmeter 
in performing electronic engineering operations • 
Polarity reversal switch, a must for TV circuit align¬ 
ment. •A unique equalizing transformer allows DCA 
and ACA to use common shunts. •Specific circuit 
eliminates RF current Interference with DCV reading. 

H DCV: (±) 0.3 3 12 30 120 300 (lOOkQ/V) 
1.2k (l6.6kQ/V) 30k (w/HV probe) ACV: 
3 12 30 120 300 1.2k (5kQ/V) DCA:(±) 

12u 0.3m 3m 30m 300m 1.2 12 Qi XI XIO 
XlOO XlOk (max. 50MQ) dB:-20—'4-63 

Batt.: 1.5V (UM-2)X1 & 9V(015)X1 

Accuracy: DC±2% & AC ±3% 


Full range available from: 



• Adelaide 56 7333 • Melbourne 69 0151 

• Brisbane 52 7255 • Mount Gambier 

• Hobart 23 1841 2 3841 

• Launceston 31 3300 • Newcastle 61 4077 


• Perth 61 8688 

• Sydney 648 1711 

• Wollongong 29 4844 

• Whyalla 45 0216 
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The resulting spiral track is cut by a 
specially shaped diamond stylus protruding 
beneath the recording head. 

A coil and magnet system within the 
head, fed from an external amplifier, drives 
the stylus, so that it vibrates laterally, and 
sometimes vertically as well, in sympathy 
with the audio signal which is to be re¬ 
corded. As a result, the spiral track 
deviates in accordance with the actual 
pattern of audio waveforms which has been 
fed to the stylus. 

By a process involving spraying and 
electroplating, the original recorded track 
can be transferred to metal stampers or 
dies and used to stamp out any required 
number of copies of the master disc for 
distribution to the public. For all practical 
purposes, the disc which you buy carries a 
track identical to the one cut in the original 
master. 

To reproduce the recorded sound, the disc 
is replayed — nowadays — with a pickup. 
.This has a fine stylus which traces the 
spiral groove as the disc rotates'. The tiny 
waveform serrations in the groove impart a 
corresponding motion to the stylus which 
actuates a mechanism inside the pickup 
head capable of generating a corresponding 
electrical signal. 

This is built up in an amplifier to a level 
where it can operate a loudspeaker in the 
usual way. 

The disc technique has undergone drastic 
revision within the living memory of many 
readers. 

Originally, disc recording and playback 
was an entirely mechanical process, in¬ 
volving no electrical amplification 
whatever. The sound to be recorded was 
collected in a large horn and conducted 
through tubing to a diaphragm attached to 
the recording stylus, so that the sound 
waves actuated the stylus directly. 

For playback, the disc was tracked by a 
steel needle attached directly to a 
diaphragm. This vibrated and created air 
waves which were conducted into the 
listening room by tubing and a flared horn. 

Because the system relied on the direct 
transfer of mechanical energy throughout, 
its specifications needed to be “robust” so 
that heavy diaphragms, steel needles, 
relatively large grooves and coarse-grained 
record materials were accepted without too 
much question. This was the era of the early 
78rpm discs. 

Later, the techniques of using electrical 
cutting equipment and then electrical 
reproducing equipment removed many of 
the limitations of the mechanical system. A 
greater variety of sound could be suc¬ 
cessfully recorded, the frequency response 
of the system could be widened and flat¬ 
tened, harmonic distortion reduced, with a 
reduction also in the noise content con¬ 
tributed by the coarse grained disc 
materials. 

However, while enormous advances were 
made along these lines, the traditional 
standards of groove dimension and record 
speed were retained up till the end of World 
War II. 

At this juncture sound engineers began to 
accept the fact that the old standards were 
needlessly cumbersome in a situation 
where disc recording no longer relied on the 
direct transfer of mechanical energy from 
cutting to reproducing stylus. In all 
technically advanced countries, electrical 



Greatly magnified photograph of the 
grooves in an LP stereo disc. (Picture by 
Cedi E. Watts) 


amplification was universal in record 
playing equipment. 

Groove dimensions could be drastically 
reduced, record speed likewise, non¬ 
abrasive disc materials and styli — ground 
from gems — could minimise noise and 
wear problems, and playing time could be 
dramatically increased. 

Vital to the latter point was the fact that, 
meanwhile, magnetic recording had been 
developed to the point where original 
recordings could be assembled on a tape, 
mistakes could be edited out and the whole 
thing checked and timed. Then the material 
could be transferred to a disc without fear of 
the effort being ruined by an inadvertent 
error on the part of a performer. 

So after the war came the era of “fine 
groove” or microgroove discs, intended to 
be played with sapphire or diamond styli, 
contoured to a spherical shaped tip of radius 
.OOlin — about one-third the earlier di¬ 
mension. 

Two major standards emerged — 7-inch 
diameter discs turning at 45rpm and 12-inch 
diameter discs turning at 33rpm. 

Nowadays, 7-inch discs are issued as 
“singles” (single play) or as “EP’s” (extra 
play). The “singles” carry one item per 
side, while the “EPs” carry two items per 
side. 

The 12-inch discs are used for major 
musical works, with a playing time of 20-30 
minutes per side, or for popular recitals 
with about five or six tracks per side. 

The quality of reproduction from current 
fine groove (or long playing or LP) discs 


varies widely. 

In the popular “hit parade” field, quality 
is made secondary to immediacy of issue 
and, often, the overall distortion is tolerated 
only because they are played on nondescript 
equipment by a non-critical audience. 

For the average long playing disc much 
higher standards of reproduction are sought 
and maintained, while there is a high 
proportion of modern discs which qualify — 
by current standards — in the “excellent” 
to “superb” class. As often as not, the 
ultimate quality of such discs is limited, not 
by their own inherent characteristics, but 
by the original recording situation and the 
original tape equipment. 

• As witftj magnetic recording, problems of 
equalisation occur also with disc recording, 
though for different reasons. 

In the case of disc recording, there is a 
tendency for low frequency audio 
waveforms to produce excessive deviation, 
leading to a danger of waveforms on one 
section of the track breaking through into 
waveforms on adjacent tracks. 

At the other extreme, waveforms 
corresponding to high audio frequencies 
tend to diminish in physical dimensions to 
scarcely perceptible serrations in the sides 
of the groove. 

To minimise these problems, and by 
common agreement, recording companies 
now manipulate the frequency response of 
their recording systems to restrict (a) the 
natural increase in waveform magnitude 
with decreasing frequency and (b) the 
natural decrease in magnitude with in¬ 
creasing frequency. 

The amount of such restriction is stated in 
the so-called RIAA recording standard and 
its effect is to produce something much 
closer to a constant amplitude recording 
characteristic. 

If one were to feed into such a system a 
tone of constant loudness but gliding in 
frequency from very deep bass to very high 
treble, the resulting waves recorded on the 
disc, while varying in length along the 
groove, would not exhibit too great a 
variation in side-to-side deviation. 

Putting this another way, it can be said 
that present-day practice is to attenuate the 
bass and boost the treble, while recording a 
disc, (in order to achieve a more convenient 
recording characteristic). 

This has to be taken into consideration for 
playback, where bass needs to be boosted 
and treble needs to be attenuated for the 
final sound, as heard, to be level, or 
equalised. 

(To be continued) 


HIFI/STEREO ANNUAL 

Interested in high quality sound reproduction? In buying a hifi system or getting the 
best out of one? In tape and cassette equipment? 

Want to know about quadraphonic sound — how it works and how it may influence 
your choice of equipment? 

These and many other subjects are covered in our new “HiFi/Stereo Annual”, 
written for you by the “Electronics Australia” Editor-in-Chief and technical staff. 

This is not a catalog or a directory, or a book full of technical jargon. It Is written for the 
enthusiast and the non-expert who simply wants to know more about the equipment 
he owns or aspires to own. 

Beautifully printed In colour on full gloss paper, the book will make an ideal Christmas 
or birthday present for a friend or relative. 

To get your copy of the “HiR / Stereo Annual” send a postal order, money order or 
cheque (not cash) for $2.30 to: “Electronics Australia”, Box 157 P.O., Beaconsfield 
2015. Mention that you want the “HiR / Stereo Annual”. 

Alternatively, you can fill in the coupon at the foot of the advertisement for the Annual, 
which appears elsewhere in this issue. 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY 
TRANSISTOR AND VALVE TYPES. 


GUITAR AMPLIFIERS & SYSTEMS 

10 TO 200 WATTS - RMS 

P.A. AMPLIFIERS & SYSTEMS 

10 TO 100 WATTS - RMS 

STEREO AMPLIFIERS & SYSTEMS 

3 TO 60 WATTS - RMS 

ALL SOLID STATE UNITS - CAN BE SUPPLIED WITH MULT! 
CHANNEL MIXING & BALANCE UNITS FOR VOICE (t IN¬ 
STRUMENT GROUP & STAGE WORK 







PLAYMASTER 132 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOU NAME IT - WE WILL QUOTE 

Valves — Transistors — Zener &■ Power Diodes — Semi-Conductors — Diacs —Triacs —S.C.R.'s — I /C's. Speakers 
-Microphones - Coils - IFTs. Transformers - Inst Cases - Metalwork. Players &■ Changers - Meters - Relays - 
Condensers - Resistors — Bezels - Styli - Cartridges - Recording Tape - Probes — Instruments - Potentiometers 
— Crystals — Ferrite Beads — Cores — Baiuns — Terminals — Co-Axial Plugs &■ Sockets — Multi Connectors — Printed 
Circuit Bo ards — Copper Winding Wire — Etc. — Etc. — Send for prices sheets — Post 20c. __ 

POPULAR KITS ■ TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

C.R.O. 

1. 5in wide range. 

2. 1963. 3in cal. 

3. Audio. 

4. 1966. 3in. 

5. 1968—Audio. 

6. Electronic SW. 

7. W band Preamp. 

MULTIMETERS 
and V.T.V.M.'s 

8. 20K Ohm Volt 
protected M M. 

9. Probe for above. 

10. Protected D.C. M M. 
Ilr Meterless V'meter. 

12. A.C. Millivoltmeter 

13. A.C. Solid State 
Millivoltmeter. 

14. Solid State A.F. 
Millivoltmeter. 

15. Noise Distortion 
Millivoltmeter. 

16. Standard V.T.V.M. 

17. 1966 — V.T.C.M. 

18. 1968 — V.T.V.M. 

BRIDGES 

19. Standard R C. 

20. 1966—R C. 

21. 1968 R C and 
Signal Injector. 

TV INST.'S 

22. Sweep and marker 
Generator. 

23. Dual sweep Gen. 

24. Silicon diode, 
sweep Gen. 

25. Silicon diode 
noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse Gen. 

AUDIO INST.'S 

29. 1960 Audio OSC. 

30. 1962 High pert, 
audio Gen. 

31 . Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio OSC. 

34. Direct reading 
A.F. meter. 

35. Sq. wave Gen. 

36. 1967 Transistor 
audio Gen. 

37. Additive frequency 

meter. . 

38. A.F. tone burst Gen. 
38A. 1968. Solid state 

A.F. Generator. 

R.F. INST.'S 

39. 6 band service 
oscillator. 

39A. Trans, wave meter. 

40. "Q" meter. 

40A. Crystal Calibrator 
—Solid state. 


Phone 63-359^'!^"^-y-' 


40B. Digital freq. meter 
40C. 1969. Dip Osc.— 

Solid state. 

41. G.D.O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 
tracer. 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
48A. IF. Align Osc. 

MISCELLANEOUS 
INST., ETC^KITS 

49. 1960. Trans, tester. 

50. 1968 Transistor test set. 

51. valve and Transistor 
tester. 

52. Electronic Stethoscope. 

53. Moisture alarm. 

54. Electronic Pistol range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasner unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading im 
pedance meter. 

63. Electronic anemometer. 

64. S.W.R. Indicator. 

65. Simple proximity alarm 
unit. 

66. Metal Locator. 

67. Electronic metronome 

68. Bongo Drurhs. 

68A. Keyless organ. 

68B. ineremin. 

68C. Laser unit. 

68. D. Color organ. 

68E. Stereo Headphone 

Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 
SUPPLIES . 

71. Transistor, 9v. ' 

72. Transistor, fully 
protected supply. 

73. 1966 H.T. unif 

74. 1968 lab. type. 

D 30v supply. 

74A. Simple pwr. supply 

VOLTAGE-CURRENT 
CONTROL UNITS 

75. Vari-watt unit. 

76. Vart tach. motor 
speed control. 

77. 2KW auto light 
dimmer. 




78. 4KW auto, light 
dimmer. 

79. Model train control unit, 
79A. Vari Light Dimmer. 

80. Model train control unit 
with simulated inertia. 

81. Above hi power. 

82. No. 81 with simulated 
inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or 12v Mullard. 

85. 6 or 12v with 
dwell angle. 

86. Tachometer and dwell 
angle unit for 'service 
stations. 

TRANSISTOR IGNITION 

87. Ro Fo. 6 or 12v. 

88. Hi Fire 6 or 12v. 
(transformer). 

88A. C.D I. unit. 

88B. Electronic ignition. 

POWER CONVERTERS 

89. D.C.-D.C. 60w. 

90. D.C. D.C. 40w. 

91. D.C. D.C. 40w. 

12v — Input 

92. D.C. D.C. 70w. 

12v — Input. 

93. D.C.-D.C. lOOw 

12v — Input. 

94. D.C. D.C. f40w. 

24v — Input. 

95. D.C. D.C. f25w 24v 

— Input Q. 
HIGH-FIDELITY 
AMPLIFIERS 
MONO UNITS 

96. Hi Fi 3. 

97. Mullard 3.3. 

98. Mullard 5 10. 

99. Mullard 5 10. 
transistor. 

100. Transistor 20w. 

101. Transistor 60w. 

STEREO UNITS 

102. Mullard 2-2. 

103. Mullard (v) 3-3. 

104. Mullard (t) 5-5. 

105. Mullard (t) 5-5. 

106. Mullard (v) 10-10. 

107. Mullard (t) 10-10. 

108. Philips Twin 10. 

111. Hi Fi 60 Plus 60. 

P ^ M 128. 

112. Playmaster 2-2. 

113. Playmaster 3 plus 3. 

114. Playmaster unit 3. 

115. Playmaster unit 4. 

116. Playmaster 10 plus 10 

117. Playmaster lOl. 

118. Playmaster (1) 105. 

119. Playmaster (t) 113. 

120. Playmaster (t) 115. 

121. Playmaster (v) 118. 

P.A. UNITS 

122. 10 watt std. 


122A. Mullard 20w Solid state. 
122B. Mullard 40w. Solid state. 

123. 25 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 10 watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 

136. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid State 

P M 125. 

STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Mullard 2v. 

150. Mullard 3v. 

151 Philips Miniwatt. 

152. P / M 127. 

PREAMP UNITS 

153. Transistor — Mono. 

154. Transistor — Stereo. 

155. Transistor — Silicon., 
mono. 

156. Transistor F.E.T. 
mono. 157. 

157. Transistor dyn. mic. 
mono. 

158. Above Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound projector. 

MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

163. Trans — 4 ch. 

(1967). 

164. Valve — 4 ch. 

TUNER UNITS 

165. Playmaster u/style. 

166. Playmaster No. lV 

167. Playmaster No. 114. 

168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Miniwatt. 

180. Trans — Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relay. 

188. Mullard Trans Tape Amp. 

RECEIVERS 

189. Fremodyne 4, 1970. 

190. Fremodyne 4 
R.F.Soct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/ het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Semi- 
comm. RX. 

197. 1967 All-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 All wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta 7. 

'203. Transistor 8 

3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. All Wave 1970 I / C 2. 

207. Versatile Mantel Set 

208. All Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

210A. I / C TRF RX. 

210B. R.F. Preamp. 

210C. "Q" Multiplier. 

210D. 1970 Communciations. 
Solid state 

TRANSMITTERS 

211. 144 MHz SOW. 

Linear Final. 

212. 144 MHz 20W. 

213. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

216 3 Band A.M. 

217 Basic 3 Band. 

218 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50 MHz 

221. 144 MHz, 1970. 

222 . 50 and 144 MHz 

Crystal Locked. 

223. 1965 S / W. 

224. 1965 S / W 2 Band. 

225. 1966 3 Band. 

226. Basic S/ W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7, 8 and 9 H.F. and V.H.F. 

229. All transistor. 


' .-r r- ’’feV' 


E* D. & E. 


(SALES) 
PTY. LTD. 


Phone 63-3596 


■ 232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 
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Multivibrators... 

A binary counter 



As we mentioned in the October issue, the R-S flip-flop which we described 
last month can form the basis of a binary counter. This month we talk about 
binary counting and describe how to make a simple binary counter. 


More than likely most readers will have 
encountered the terms “binary,” “binary 
coded decimal,” “bit,” and similar expres¬ 
sions without fully understanding what they 
mean. Perhaps it would be a good idea if we 
first explain what these number systems 
are all about. 

The term ‘bit” is similar to the decimal 
term “digit.” In fact, “bit” is a contraction 
of Binary digit, so all it means is a digit used 
in the binary system. 

In the familiar decimal system, digits are 
given a multiplier value determined by the 
position they occupy from the right hand 
end of the number. This multiplier value is 
ten times that of the digit’s right hand 
neighbour, and one tenth that of its left hand 
neighbour. 

Take, for example, an ordinary decimal 
number — say one thousand, three hundred 
and forty-five. As we'have written it, each 
“digit” is qualified by a multiplier — the 
“one” is followed by the multiplier expres¬ 
sion “thousand,” the “three” by “hun¬ 
dred,” the “four” by “ty” (meaning 
“ten”), and only the “five” is left 
unqualified. While we read a number that 
way, we seldom write it in such detail. We 
generally use figures — 1,345 — but the 
understanding remains that the multipliers 
apply. 

Some people prefer to think of the figures 
occupying columns; the “unit” column, the 
“ten” column, the “hundred” column, and 
so on. 

The same broad rules apply to the binary 
system. The only difference is that we use a 
multiplier of two instead of ten. Thus, 
starting from the right we have the “1” 


column, the “two” column, the “four” 
column, and so on through 8,16, 32 for as far 
as may be necessary. 

In either system there will be times when 
particular columns are not required to 
indicate a value. In these cases we use the 
symbol “0” to occupy the place. This is 
necessary because, if left out, the whole 
number structure would change and the 
number would have a completely different 
value. Therefore, zero can be regarded as 
merely a spacing device. 

In the decimal system the remaining 
digits are “1” to “9” and, by locating these 
in appropriate columns, we can portray any 
value we wish. In the binary system the only 
additional bit available is “1.” In short, the 
binary system uses only two alternative 
bits, “0” and “1”. By locating these in 
appropriate columns we can portray any 
value we wish. 

Let us take an example. Suppose we start 
with four columns of bits represented, 
initially, by four zeros, thus: 0000. Fairly 
obviously the total of this represents 
nothing. If we wish to portray 1, we do it like 
this: 0001, which is fairly straightforward. 
But suppose we wish to portray 2; a symbol 
which does not exist in our binary system. 
How do we do it? 

When we portrayed “1” in the “one” 
column of our binary system we exhausted 
the capabilities of that column, just as we 
exhaust the capabilities of the unit column 
in the decimal system, when we reach 9. In 
both cases we do the same thing; revert to 
“0” in that column and move to the next 
column. The next column in the binary 
system is the “two” column, so we chdnge 


the “0” to “1” in that column, thus, 0010. 
To portray “3” we leave the “1” in the 
“two” column and revert to a “1” in the 
“one” column, thus: 0011. 

On this basis we progress up the number 
scale as follows: 

4:0100 
5: 0101 
6: 0110 
7: 0111 
8: 1000 
9: 1001 
10: 1010 

and so on up to 15 (1111), the maximum 
capability of four bits. 

The fact that the binary system uses only 
two bits is its major advantage, because 
these two bits can'be so easily represented 
by simple two state electrical systems, such 
as a switch or flip-flop. 

The price we pay for this is a larger 
number of columns to portray even a simple 
number. As shown above, we need four 
columns to portray the higher value single 
digits of the decimal system. As we shall 
see, in the world of computers and 
calculators, this a small price to pay for the 
inherent simplicity of being able to work 
with only two bits. 

The binary system we have been 
discussing is known as pure binary. There 
are a number of variations on this system, 
mostly under the broad heading of BCD: 
Binary Coded Decimal. While there are too 
many variations to discuss in a simple 
article of this nature, we can consider the 
basic principle on which they work. 

This is to retain the basic structure of the 
decimal number, in that each digit in the 



Complete circuit of four section binary counter. The lamp in each section indicates the digit 
/, 2 ,4 or 8, as shown. The sum of these digits is the total number of pulses fed to the input 
circuit. The re-set line will return all outputs to zero when required. 
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ACOUSTIC RESEARCH 
DEMONSTRATION RECORD 


The Sound of Musical Instalments 



AR’s philosophy has been to design equipment capable of 
reproducing music with the greatest possible accuracy, so 
that the work of the composer, performers, and recording 
engineers is presented to the listener with the highest de¬ 
gree of precision possible. AR rejects the idea that high 
fidelity equipment should sound “good”; we believe it 
should have no sound of its own. Its purpose is to 
reproduce as closely as possible the sound of the original 
performance. 

In its own laboratories, AR uses the most advanced scien¬ 
tific measuring techniques to evaluate the performance of 
a loud-speaker system. Obviously these are not available 

Stravinsky: “Marche Royale” 

The transparency of the recording permits the listener to observe the 
characteristic timbre of each instrument. The trumpet, bassoon, and 
percussion are particularly prominent. 

Sarasate: Zapateado 

The sound of the violin has been recorded with a minimum of room 
reverberation. Under such conditions any coloration in the playback 
equipment will be much more noticeable. 

Mozart: Quartet in D for Fiute and Strings 

To the audiophile, the flute often seenrvs like a musical audio oscillator. 
While it does produce a very pure tone, it nevertheless has many over¬ 
tones which a good music system should capture without alteration. 
Albeniz: “Corpus Christi en Seviiia“ 

The piano should almost appear to be in the room with the listener. The 
simulation of the bells, in particular, stresses the percussive possibilities 
of the piano (and will also test the trackability of a cartridge). 

Stravinsky: Three Pieces for Ciarinet (11) 

A clarinet can sound like a saxophone. It can also have a peculiar nasal 
quality. Practiced hi-fi enthusiasts will surely want to point out how their 
equipment makes it possible to hear the artist breathing. 

Britten (b.1913): Simple Symphony for Strings 

Britten’s lively work is performed here by twenty-two stringed instru¬ 
ments. The English Chamber Orchestra is considered by many critics 
to be the finest string orchestra performing today. 


to the music lover in his home or in a hi-fi studio. In determ¬ 
ining the accuracy of a loudspeaker system, the listener 
must depend on his ears and his memory. Uhder these con¬ 
ditions, a great deal depends on the quality of the recorded 
material used for the demonstration. 

AR has developed this record as a useful listening aid in 
determining the accuracy of a loudspeaker. The highest 
level of recording skill has been used to capture the sound 
of familiar musical instruments. Most listeners have heard 
live a piano or a trumpet or a violin. If the sound of these 
instruments as heard through a loudspeaker resembles the 
memory of the live sound, then, chances are, it is an accur¬ 
ate loudspeaker. 

Bach: Toccata in D Minor 

This particular recording has been a long-time favourite at high fidelity 
shows whenever anyone wanted to reproduce very low organ tones. You 
can now try to break your woofer or you neighbour’s eardrums. 

Kodaly (1882-1967): Sonata for Cello 

A cello Is a particularly apt instrument for disclosing resonances In the 
middle to lower frequency range of a speaker system. Often loud¬ 
speakers have pronounced peaks in this range creating a boomy or 
"barrel-chested” sound with either male speaking voices or double- 
bass. 

Goykovich: Ten to Two Blues 

Anyone in a jazz club is likely to be sitting on top of the musicians and 
will hear the mechanical buzz of the strings of the double-bass, the 
shimmer of the cymbals, and the almost piercing impact of the trumpet. 
All of these should be audible and accurately reproduced In this 
selection. 

De Vaqueiras: Kelenda maya 

Who should deny that the human voice is the most expressive of all 
musical instruments? Surely not when listening to this plaintive trouba¬ 
dour ballad from the middle ages, sung without accompaniment. 

Manilas de Plata, guitar 

The steely brilliance of the flamenco guitar as played by one of its most 
eminent practitioners, is an excellent test of a music system’s ability to 
reproduce transients. The cascading and rapid-fire procession of notes 
must not blur. Each tone should be sharp and distinct. 

I--1 

I To: W. C. Wedderspoon Pty, Ltd., Box 3597, G.P.O. Sydney, 2001. 

I Please send me my collector’s copy of Acoustic Research 
I demonstration record, ^The sound of Musical Instruments'. 

I / enclose cheque/postal note for $5.95 including postage. 

I Name: . 

I Address: . 


SPECIAL 

OFFER 

$ 5.95 

Available from AR dealers everywhere 



j . Postcode: . j 

I_I 
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FLIP-FLOP BOARD 

To simplify construction of any of the 
multivibrator circuits in this or the previous 
issue, we have designed a printed wiring 
board which may be thought of as a 
universal multivibrator board. In other 
words, this board will accommodate any of 
the three basic multivibrator configurations 
simply by changing component locations. 

The board measures 2V2in x 4in (62mm x 
100mm). It provides for astable, 
monostable, bistable, and gated bistable 
configurations, with or without lamps in the 
collector circuits. In the case of the astable 
circuit we have provided a few more holes 
to allow a potentiometer to be connected in 
series with a base resistor. As explained 
last month, this can be used to alter the 
operating frequency. 

These boards should be available from 
major parts suppliers or board manufac¬ 
turers by the time this article appears. We 
understand that they will be quite cheap — 
even fully coded boards should not be more 
than two dollars. 

Construction on printed wiring boards 
should mean that no mistakes are possible. 
However, for the sake of those who may not 
have used printed boards before, here are a 
few tips: Use a good, hot iron with a clean 
bit. Do not hold the iron on the joint for any 
longer than is absolutely necessary to ob¬ 
tain a clean, shiny solder flow. If the board 
is not pre-fluxed, it may be necessary to 
clean the board before use. 

Transistors and diodes require special 
care, as too much heat on their leads will 
overheat the chip and damage it. Use a pair 
of pliers or an alligator clip on each lead as 
you solder it. Do not remove immediately, 
only after the solder has had a few seconds 
to cool. 

Take care with the polarities of elec¬ 
trolytic capacitors. If they are put in back to 
front, the circuit will almost certainly not 


work. In fact, it is possible that the 
capacitors could be damaged. Also, the 
diodes must be wired correctly, as reversal 
will stop the circuit working. 

Because there are a number of boards 
required for such projects as the signalling 
system or the binary counter, it would 


probably be more economical to build these 
circuits on tagstrps. However, some 
readers may have the time and facilities to 
lay out and make a single large board with 
as many monostable configurations on it as 
required. This would probably be the 
easiest and most economical approach. 


Right: Reverse view 
of printed wiring 
pattern, and the com¬ 
ponent layout used 
for flip-flop in the 
binary counter. Other 
multivibrator con¬ 
figurations may be 
built on the same 
board. Below: Pat¬ 
tern of the board 
from copper side, 
reproduced full size. 




number is treated separately, rather than 
the number as a whole being converted to a 
single binary group. Each decimal digit is 
converted to its binary equivalent, using a 
four bit binary group in the manner already 
discussed. 

Probably the most widely used of these is 
the BCD 8421 code, so called because it uses 
the first four position values of the pure 
binary system. 

Thus, for numbers between 10 and 99, the 
two digits are separated, each is BCD 
coded, and the the BCD codes brought 
together again. Thus, the figure 15 would 
become 00010101 (0001=1, 0101=5). The 
figure, 9436 would become 1001010000110110. 
Compare this with the same number in pure 
binary notation: 10010011011100. It is clear 
that a pure binary number uses less bits 
than a BCD code but, against this, the BCD 
code permits simpler decoding circuits to 
be used when the number has to be finally 
reconstituted in decimal form for readout. 

Now that the concept of binary and BCD 
numbers has been appreciated, we can 
explain how these numbers are used in 
counting. Suppose, for example, we have 
four flip-flops, connected as shown in Fig 1. 
Associated with each flip-flop is an indicat¬ 
ing lamp which lights when the Y output of 
the flip-flop is at 1. Each lamp should be 
mounted in an indicator bezel displaying the 
figures 1, 2, 4, and 8 respectively. 

Initially, all the flip-flops would be reset 


to make the Y outputs 0, by using their reset 
facilities. If we then feed a negative going 
pulse to the T input of FFA (flip-flop A) this 
would force the Y output to go to 1. 


This would not affect FFB, as input to it 
must go from positive to negative to be 
effective. The next pulse applied, however, 
does have an effect. It forces FFA to toggle 



loin the TAPE 

EXCHANGE CLUB 


PRE-RECORDED CASSETTE/CARTRIDGE 

Exchange pre-recorded 
cassette/cartridge tapes 
anywhere in Australia 
for only $1 per tape. 


Available from 
selected v 
Golden Fleece \ 
Service StationsV 
in every State. \ ^ 
Choose from 
1000’s of superb tapes. 


FIRST IN 
AUSTRALIA 


MUSIC COAST 
TO COAST 


SOUND HOUSE 


FOR APPLICATION DETAILS. RING OR WRITE NOW TO 

SOUND HOUSE PTY. LTD. 

14 Beatty Ave.,Toorak, Vic.,3143. Phone : 20 5089 


JOIN NOW AND 


CHANGE YOUR TUNE' 
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NEW RANGE OF RESISTORS 
CONOENSERS ANO POTENTIOMETERS 

CARBON RESISTORS 

Current type resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. and 1 watt 
$1.50 per 100 Post 30c Exti'a 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

|1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include switch pots, 
standard pots, pre-set etc. 

$1.50 per doz. Post 50c extra 

REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 


NEW EXTENSION OR CAR SPEAKERS 

8ohm. 5 watt speakers. Mounted in 
attractive plastic case. Type “B” is 
suitable for mounting flush in car doors. 

>7.75 ea. or $15.00 pair 
Post & packing 75c extra. 





At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand-held type. We are introducing and offering 
for sale a fully PMG approved Transceiver. 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240 KHz operation with switch provision 
for two additional channels, tone call signal, 
background noise squelch control, battery 
voltage indicator, steel case with separate cover, 
good for five miles distance communication 
under average field conditions, with penlite cell- 
batteries for ONLY $39.95 PER UNIT, FULLY 
GUARANTEED. 

Post & Packing $1.50 extra (Reg. Post) 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 on 16 ohms VC. Post and packing 65c 
6WR MK V 12 Watts RMS $9.90 
8WR MK V16 Watts RMS $10.75 
lOWR MK V 16 Watts RMS $11.50 
12WR MK V 16 Watts RMS $12.50 
8-30. 30 Watts RMS $17.50 
3TC Tweeters $3.75 
Philips Dome Tweeter $10.50. 


SPEAKER SPECIAL 
Imported Tesla 8” 
Speakers. 8 ohm imp. $4.75. 
Post and Packing 65c. 


OPERATION 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

240 VOLT AC 

3 speed turntable with ceramic 
stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $6.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 
base. 

Turntable and motor separate $4.50 



21 WATT P. A. AMPLIFIER — MIXER 

As featured in June issue Electronics-Aust. 




complete kit 
of parts. 

$57.00 


Post Extra 


« 4 4 • «i # 


NEW 21 WATT GUITAR AMP 

AS FEATURED IN OCT ISSUE ELECTRONICS 
AUSTRALIA COMPLETE KIT OF PARTS 
$49.CX) post extra. 

Cabinets used same as P.A. Amplifiei above 


NEW GARRARD RECORD CHANGERS 
MODEL 1205 

4-speed manual or automatic operation fitted 
i with Garrard Crystal Pick-up. $25.00 

Post & Packing |2.50 extra (Reg. Post) 



DECODER UNIT AS FEATURED 
IN NOV ISSUE ELECTRONICS AUST. 


Complete kit of parts as listed 
including printed circuit board 


$ 10.00 

POST 

30c 



PHILIPS VALVE & PICTURE TUBE 
DATA BOOKS 

hard covered book of over 500 pages covering all 
modern valves & picture tubes. List price $4.75 — 
Special $1.75 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD (Stereo) 

Using 2 transistors per channel, as 
featured in “Electronics Australia” 

(Sept. 1971). Complete kit includes 
transistors, PC board, resistors, 
capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box $2.75 extra 
State if required for pick or tape head. 




NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 

Complete kit of parts including “Garrard” record player 
with auto, stop and crystal pick-up. Magnavox 8WR or 
6WR wide range twin coned speakers. (Cabinets not 
supplied). Amplifier only, less speakers and player 
$32.00 

$69.50 Post and packing $2.50 extra. 


POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors .001 to 0.1 in 160, 250 and 
400 volts working. $3.50 Plus 50c Post and Packing 


BROADCAST TUNER KIT 

$21.50 
Post 75c 

Complete kit of parts including dial mechanism and 
zener diode for this I.C. tuner as featured in Feb. 71 E.A. 


NATIONAL RADIO SUPPLIES 

332 Parramatta Road, Stanmore. NSW 2048 Phone 56 7398 


100 


ELECTRONICS Australia, December, 1972 



































again, changing the Y output from 1 to 0. As 
this is negative-going, it toggles FFB, 
thus changing its Y output from 0 to 1. The 
third pulse changes FFA back to 1, but does 
not affect FFB. The fourth pulse toggles 
FFA from 1 to 0 and FFB from 1 to 0 also. 
This being a negative-going pulse, it toggles 
FFC. 

As each new pulse arrives at FFA, it 
causes a chain of events to take place which 
determine which flip-flops are set and 
which are reset. The order of the flip-flops 
in the circuit has been so chosen as to 
emphasise a fact which the astute reader 
may already have realised: the simple 
counter which we have just described 
(known as a “ripple” counter) counts in 
either pure binary or 8421 BCD notation. 

A necessary requirement in any counter 
is a means to reset it to zero after one 
operation has been completed and before 
another is commenced. 

In our unit this function is provided by the 
“Re-set Line”. When the push button is 
operated, a pulse from the 9V rail is applied 
to each stage, via a diode, in such a way as 
to re-set each to zero. 

Because the lamps in each flip-flop in¬ 
dicate the state of each, we can read out 
the total number of pulses which have been 
fed to the counter, simply by adding the 
figures displayed by the lamps. This is a 
simple method of decoding which is 
adequate for a simple demonstration device 
like this, but is hardly practical for larger 
systems. After all, we don’t expect to have 
to sit down with paper and pencil each time 
we wish to read out a total from a counter. 

This brings us naturally to the subject of 
decoding; the process of turning the binary 
readout back into a decimal form. However, 
we feel that our readers will have had 
enough to digest for one session, so we will 
leave this until next month. 

In the meantime, the unit we have 
described will make an impressive little 
demonstrator, particularly suited to science 
projects, open day projects, etc. 

One refinement which readers may wish 
to try is feeding the counter from a 
telephone dial. Particularly where the 
counter is to be demonstrated to a non¬ 
technical audience, the dial makes its 
function easier to grasp. 

One snag with a telephone dial is that 
contact bounce and other irregularities may 
give rise to false pulses which the counter is 
quite capable of recognising. If it does, it 
wiU give a wrong count, ie, higher than it 
should be. 

Tbe only reliable solution to this problem 
is to interpose a pulse shaper and Schmitt 
trigger circuit between the dial and the 
input circuit (Digital Electronics p97) but 
such complexity would be hard to justify for 
a simple project like this. 

We tried operating the counter straight 
from a dial and obtained completely 
reliable results. We may have been for¬ 
tunate, in that it was a new dial with con¬ 
tacts in good condition. Older units may not 
perform so well. 

If trouble is experienced with contact 
bounce, it may be worthwhile trying various 
values of capacitance across the contacts. 
Unfortunately, too much capacitance 
cannot be tolerated, otherwise the system 
will not accept the pulses at the rate the dial 
generates them. ® 


Elementary Electronics 
Ideas Worth Trying 


Old Compressor Makes Solder Sniffer 


A tricky problem on the service bench or 
in the laboratory is that of “desoldering” 
components from printed wiring boards. 
Multi-terminal devices, such as ICs, are 
particularly difficult, since each terminal 
has to be eased out a little at a time. 

Various commercial devices have been 
produced from time to time, designed to 
suck up molten solder from around such 
terminals, and thus simplify the operation. 

This is a description of a rather more 
pretentious device. While, at first glance, it 
may seem like using a steam hammer to 
crack a nut, the convenience of the scheme 
makes it well worth while. 

Heart of the system is a discarded 
refrigerator compressor, in this case one of 
the older models having a separate electric 
motor and compressor. However, there 
would appear to be no reason why one of the 
sealed unit variety could not be used just as 
effectively. 

Any existing tubing should be discon¬ 
nected from the input and output of the 
compressor and a suitable length of rubber 
or plastic tubing connected to the com¬ 
pressor input. This should be long enough to 
run from the compressor location to the 
work bench area. 

This tube is terminated in a “sniffer” 
made from a discarded ball point pen with 
the ball removed. 

The motor is controlled by a foot operated 
switch, which is simply pressed whenever 
suction is required. There are a number of 
ways in which such a switch can be 
fabricated, but a “press on” refrigerator 
door switch provides a good starting point. 

(Note: The author does not mention any 
precautions against solder accumulating in 
the tube, or even finding its way into the 
compressor, but some such precaution is 
obviously necessary. 

One suggestion is some kind of filter, such 
as a plug of cotton wool, which could be 
replaced at regular intervals. 

Another is to construct a probe around a 
small container with a screw top; a 
“Marmite” or similar jar for example. The 
probe is secured to the metal screw top, as 
is also a short length of metal tube to fit the 
rubber or plastic tube. The jar now serves 
as a handle. 

The air flow is thus forced to make a 180 
degree turn inside the jar, but it is unlikely 


that the heavier solder will be able to cope 
with this requirement. It will normally 
splatter against the bottom of the jar, from 
which it can be easily recovered as 
necessary.) 

The same author makes a number of 
other suggestions, some being based on 
ideas presented in the October issue. 
Concerning the inexpensive knob, he 
suggests an alternative device to fill the 
hole in front. 

This is a small button from the drapery 
counter, and the type he recommends has a 
slightly convex front, a flat back, and also 
has a small eyelet moulded in the back. 

The button is secured by filling the top of 
the “knob” with Araldite, then pushing the 
button in and allowing the Araldite to set. 

Another suggestion concerns getting nuts 
into awkward places. His idea is to tem¬ 
porarily solder the nut to the bit of a quick 
heat iron, and allow the iron to cool. The nut 
can now be pushed into the awkward spot, 
fitted to the screw, then released from the 
iron by simply heating the latter. 

Finally, he suggests that readers keep a 
look out for a pair of discarded blood vessel 
clamps. These are similar to a pair of 
pliers, but have the added advantage that 
they can be locked in the closed position. 
This feature is very useful when one is 
trying to solder two or more wires together 
at the one time. 

(Ideas submitted by Mr E. Jacobi, Dalby, 
Queensland.) 

Spraying Hint 

When a chassis is to be used as a tran¬ 
sistor heat sink it is essential that the area 
involved not be painted, otherwise there will 
not be an adequate heat transfer to the 
chassis. 

A handy device to mask this area while 
spraying is a spare mica washer for the 
transistor type involved. One trick is to hold 
it in place with a dab of silicone grease. 
Another is to bolt it, using the regular 
transistor mounting holes. 

When the paint dries the washer may be 
removed, leaving a neat outline slightly 
larger than the transistor case. The washer 
may be soaked in the appropriate thinner to 
remove the paint. 


This is Your Page 

Ideas Worth Trying is YOUR section — the readers of Elementary Electronics. In this 
section, we publish ideas submitted by you. What is more, it is an easy way to increase your 
pocket money. We will pay a minimum of two dollars for any idea submitted and used. We 
will pay more if it shows particular merit. 

If you feel a photograph or diagram would help, by all means submit it. We will decide 
whether or not it is suitable for publication. If possible, submit both print and negative. 
Diagrams which are good enough for us to use directly are preferred, but a clear sketch 
from which our draughtsman can work will be accepted. 

Send your ideas (preferably typed or printed) to: Electronics Australia, Ideas Worth 
Trying, PO Box 157 Beaconsfield 2015. We will acknowledge receipt and — who knows — 
you may find your idea in print and a cheque in the mail. 
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National Distributors 


J. H. REPRODUCERS CO 


293 HUNTINGDALE RD, CHADSTONE, VIC. 3148, 
TELEPHONES: 277-3066, 277-3488. 

(Manufacturers of the famous "JH” Turntable) 


SPECIFICATIONS 

Power output (total) Claimed; 40 watts rms into 8 ohms SIGNAL/NOISE RATIO 


Actual: 50 watts rms into 8 ohms 

30 watts rms into 15 ohms SENSITIVITY Phono 

BANDWIDTH Above power holds good from 25 — 30000 Hz. Other 

FREQUENCY RESPONSE 10 - 50000 Hz. - 3dB. TONE CONTROL Bass 

20 - 40000 Hz. ±.25dB. Treble 


DISTORTION Amp. only .047o at full power (1000 Hz) DAMPING FACTORS 

Overall better than .157o POWER CONSUMPTION 

Intermod. better than .27o 

Hear this magnificent unit at 


SYDNEY ADELAIDE MELBOURNE BRISBANE 

Instrol Centre, Sound Spectrum, Radio Parts Group, Brisbane Agencies, 

91a York Street. 33 Regent Arcade. 562 Spencer Street. 72 Wickham Street, Valley. 


58dB. on phono 
(better on other inputs) 

3 m.v. 

200 m.v. 

^OdB. at 100 Hz. 
fOdB. at 10000 Hz. 

^ ohms = 40 15 ohms = 70 
45 watts. 


PERTH 

Albert's Hi Fi Centre, 
282 Hay St. East. 


PRECISELY ENGINEERED TO GIVE PROFESSIONAL 
QUALITY FAR SUPERIOR TO ANY OTHER BRAND 
UNDER $400. BEAUTIFULLY PRESENTED IN 
SOLID ALUMINIUM CASE. YOU WILL BE PROUD 
TO OWN THIS AMPLIFIER 


TO 


BE PRECISE 

24.7 Watts RMS 
per channel 


ONLY 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Villa Lobos — for Guitar Buffs 


VILLA-LOBOS — Guitar Concerto. Sectuor 
Mystique. Five Preludes. Turil>o Santos 
(guitar) and the Jean-Francois Paillard 
Chamber Orchestra conducted by 
Paillard. Record Society Stereo S / 6408. 

Villa-Lobos’ Guitar Concerto stands out 
prominently in the pathetically inadequate 
repertoire for classical guitar. This 
repertoire consists of far too many tran¬ 
scriptions of pieces written for other in¬ 
struments, ranging all the way from Bach 
to Bartok. The pieces composed for the 
guitar, itself, are generally of mediocre 
standard and often fail to satisfy even when 
played by a Segovia. There is a strong 
Spanish flavour about much of the Villa- 
Lobos concerto though he was a Brazilian, 
when the language is Portuguese. Not that 
this matters because “Spanish” music has 
been written by many composers, Russian 
and French coming most immediately to 
mind. 

If the guitar sometimes receives undue 
prominence against the orchestral 
background, it must be pointed out that it is 
a formidably difficult instrument to balance 
with unqualified success. Moreover, the 
orchestra often sounds a little woolly as it 
retreats behind the aggressive plucking of 
the guitar. The soloist’s playing is full of 
zest. He, too, is a Brazilian and I take this 
opportunity to bring his existence to the 
attention of the many local entrepreneurs 
who import guitarists in increasing num¬ 
bers to tour Australia ever since the first 
visit of Segovia, some years ago. The 
concerto, itself, is frankly popular in a 
mellifluous way. 

Villa-Lobos wrote this in 1951 — he was 
born in 1887 — but the sextet dates from 
very much earlier — 1917. It shows un¬ 
disguised French influence but I found 
great subtlety in the use of the contrasting 
timbres of instruments which produce such 
closely related sounds as the guitar, harp 
and celesta. Indeed the sextet’s colour of¬ 
fers its chief interest though it’s all pleasant 
enough and makes no demands on the 
listener’s concentration. The guitar here 
has only a minor role and is well blended 
into the general texture. 

The Preludes for Solo Guitar date from 
1940. The first has a melody of no great 
distinction but is most expressively played. 
In No 2,1 found myself quickly tiring of the 
broken chords that accompany the graceful 
melody. The pleasant third prelude is 
labelled “Homage to Bach” and Jias some 
remote resemblances to that composer’s 
style in its middle section, though I could 
detect no other likenesses elsewhere. 
Readers may remember that Villa-Lobos 


had a tremendous admiration of Bach and 
wrote several works that he call^ 
Bachsianas, though these, too, sound to my 
ears, much more Iberian than German. 

Prelude No 4 is called “Homage to the 
Indians.” Its reflective, plangent melody 
gives way to arpeggios that reminded me 
curiously of the famous Rachmaninov C 
Sharp Minor Prelude. The use of harmonics 
that follow is interesting though not very 
effective despite the manifest ac- 
compalishments of the soloist. The Fifth is a 
slow waltz without any surprises and 
seldom rises above the commonplace. The 
record is likely to have a strong appeal for 
guitar buffs. 

★ ★ ★ 

TITTA RUFFO — Baritone recital of 
operatic arias. Items from Verdi’s 
Rigoletto, Rossini’s Barber of Seville, 
Leoncavallo’s Pagliacci, and Thomas; 
Hamlet. World Record Club 
(Restrospect Series) Mono 3157. 

This is a really nostalgic production. 
Some of the original recordings go back to 
1907, most are 1908. The two most “recent”, 
“Largo al Factotum” from The Barber of 
Seville and the “Prologue” from Pagliacci 
date from 1912. Side One is devoted entirely 
to excerpts from Verdi’s Rigoletto, and Side 
two, except for the items named above, to 
arias from Thomas’ Hamlet. 

Ruffo’s splendid baritone wears ex¬ 
tremely well on these remasterings from 
the old 78s but the orchestral ac¬ 
companiments sound very primitive and 
there is much background noise. Ruffo is 
sometimes joined by other artists, and an 
Italian / English slip of texts accompanies 
the disc. I think its appeal will be to the 
elderly with long memories. 

★ ★ ★ 

BARTOK — Mikrokosmos Vol 6. Out of 
Doors Vol 1 and Vol 2. Sonatina. Stephen 
Bishop (piano). Philips Stereo 
SAL6500 013. 

Bartok’s Mikrokosmos were, like 
CJhopin’s and Debussy’s Studies, designed 
originally for the devising and solving of 
technical problems, and like them won 
acceptance on their purely musical value. 
He wrote in all 153, some with fancy titles. 
No 142, in the volume under review is, for 
instance, called “Diary of a Fly.” Others 
just state the nature of the problem with 
which it deals; minor seconds, major 
sevenths, for example, are dealt with in No 
144. Bartok wrote them over period of many 
years for the purpose of teaching. While the 
first book starts off fairly easily, the 


remainder become increasingly difficult 
towards the end. Volume No 6 is the last and 
contains Mikrokosmos Nos 140-153. The last 
six are in the form of Six Dances in 
Bulgarian Rhythm. 

Stephen Bishop was a good choice for this 
Bartok recital. He is a sensitive player, 
responsive to Bartok’s evocation of atmos¬ 
phere, and his execution of various pianistic 
sonorities ranges all the way from the 
mysterious and nocturnal to the obsessively 
percussive. Thus you have in Mikrokosmos 
No 140 — the first on this disc — beautifully 
accented syncopations and elegant 
phrasing. No 141 exploits fiercely difficult 
broken times. No 142, mentioned above, 
buzzes like a fly — or perhaps a blowfly — 
without being in the least reminiscent of 
Rimsky-Korsakov’s Bee. Bishop plays it 
with enchanting delicacy. No 143 also 
produces delicious pianissimos from Bishop 
to which, for scholars, is added the 
technical difficulties of a “mirror image.” 

In No 145, Bishop is joined by Hiro 
Inamira in a short but very energetic 
“Chromatic Invention.” TTien come an 
Ostinato and a March, the Volume ending 
with Nos 148-153 which are in the form of 
Bulgarian Dance Rhythms. Bartok’s many 
dance arrangements for orchestra and solp 
instruments are always full of interest, no 
matter where they orginated. The 
Bulgarians are, with no exceptions, rich in 
rhythmical contrasts. Bartok can make the 
simplest tune and rhythm attractive and 
original and Stephen Bishop plays them all 
admirably though there is a note on the 
sleeve warning that “In this recording 
Bishop adopts certain changes in rhythm 
and tied notes made by Bartok in his 
original performances.” Some of Bartok’s 
own performances on disc were issued here 
many years ago by W. and G. Record 
Company, of Melbourne. I still have the only 
disc I think they produced and on com¬ 
parison with the few pieces that correspond 
to those in Bishop’s recital, I find the lat¬ 
ter’s changes only slight and never 
mischievous. 

The W. and G. disc, by the way, was 
called “Bartok Plays Bartok.” I have an 
idea that you would be hard put to find a 
copy of it today. 

On the reverse of the Philips disc. Bishop 
plays five numbers from Vols 1 and 2 of a 
suite called “Out of Doors” composed by 
Bartok as fills for programs he played as a 
professional pianist. No 1, “With Drums and 
Pipes” has a self explanatory title and is 
very exhilarating. No 2 is a Barcarolle, but 
one which, to me, conjured up no picture of 
a Venetian gondolier. No 3 is easily 
recognisable under its title of “Musettes.” 
In Vol 2, No 4, you hear for the first time 
some of the wonderful night music for 
which, Bartok later became famous — 
among other things, of course. 

The last item, “The Chase” has great 
urgency, not achieved by speed alone, but 
by fast repeated notes and jagged rhythms. 

The last piece in Bishop’s recital is a 
Sonatina written in 1915. Despite its early 
age it already shows evidence of an original 
mind, musical, logical, and above all, with 
mighty reserves of power. It is, perhaps, 
interesting to note that, early as was the 
Sonatina, Bartok had already composed his 
fine “Bluebeard’s Castle” and the “First 
String Quartet.” Altogether a beautifully 
played, and for Bartok lovers, interesting 
record. 
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Brenell ST400 stereo recorder 


Brenell Type 19 *ape deck 


Brenell Mark 6 stereo recorder 


Brenell tape link amplifier 




IhamrsOr 



The range of famous Brenell high 
fidelity magnetic tape recorders, decks 
and amplifiers for hi-fi enthusiasts and 
professional users Is available in 
Australia through Plessey. 

Brenell ST 400 four-track, three speed 
stereo recorder. A fully transistorised 
unit with power amplifiers and inbuilt 
speakers offering exceptional quality 
In terms of recording and playback 
characteristics. 6 watts RMS per 
channel output, 40 Hz to 14 kHz ± 

2 dB frequency response, 56 dB 
signal to noise ratio, less than 0.08% 
wow and flutter, bass and treble 
controls effective both during 
recording and playback. Also ST 200 
two-track stereo version. 

Brenell Mk 6 hi-fi stereo recorder. 
Unquestionably one of the world’s 
most versatile tape recorders for 
semi-professional users, it Is available 
for two-track or four-track stereo or 
as a complete monaural unit Including 
Inbuilt speakers. Fully transistorised, 
three motors, three heads, four tape 
speeds, full mixing and A/B 
comparison facilities. 15 watts RMS 
per channel output, 40 Hz to 22 kHz 
± 3 dB frequency response at 15 ips, 
wow and flutter less than 0.05%, 
signal to noise ratio 56 dB unweighted. 
Separate tape decks and amplifiers. 

For specialists wanting to build up 
their own systems, Brenell offers high 
quality tape decks and amplifiers as 
separate components. The Mk 6 deck 
is for hi-fi systems, the professional, 
solenoid-operated Type 19 deck 
handling up to 1014" reels is designed 
for industrial and scientific use. 
Transistorised hi-fi tape link amplifiers 
for stereo or mono operation are also 


bnanjBJI 


PLESSEY gmk 
Electronics w' 


For further information, contact: 

Plessey Electronics Pty Limited Recording Equipment 
91 Murphy Street Richmond Victoria 3121 
Telephone 42 0431 Telex 30383 

NSW Faraday.Park Meadowbank 2114 Telephone 80 0111 


Distributors: Old: L. E. Boughen and Co 30 Grimes St Auchenflower 4066. SA: Roger Electronics PO Box 3 Bodbury North 5092. 
WA: Athol M Hill and Co 1000 Hayes St Perth 6000. Tas: United Electronics 23A Frederick St Launceston 7250 
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DVORAK — Cello Concerto in B Minor. 
Silent Woods (Adagio for Cello and 
Orchestra). Jacqueline Du Pre (cello) 
and the Chicago Symphony Orchestra 
conducted by Daniel Barenboim. EMI 
Stereo OASD2751. 

Miss Du Pre faces formidable competi¬ 
tion in her recording of Dvorak’s (Dello 
(Doncerto. (Currently, there are two by 
Rostropovitch, in one of which the or¬ 
chestral part is conducted by Boult and in 
the other by Karajan, and one by Grendron 
with the London Philharmonic under 
Haitink. The Dvorak is my favourite cello 
concerto and I am a very enthusiastic ad¬ 
mirer of Miss Du Pre. But I frankly admit to 
disappointment with the Dvorak as it is 
presented here. Husband Daniel Barenboim 
starts off the introduction with an inten¬ 
sity that is a little extravagant even for 
Dvorak. And Miss Du Pre opens her con¬ 
tribution with almost startling vigour, 
recorded much too close to the mike. 

I must confess that I never felt happy 
about the balance between cello and or¬ 
chestra. All through the concerto, the solo 
instrument is much too conspicuous. There 
^e many bars when nothing of the or¬ 
chestra can be heard but a blur, though at 
times a high pitched woodwind instrument 
can be made out edging the murk. Baren¬ 
boim has odd ideas about just how the or¬ 
chestral part should go and makes many 
things happen that are not set out in the 
score. Miss Du Pre has, of course, some 
enchantingly lyrical bars but generally 
speaking neither she nor her husband are 
anywhere near their best in this recording 
which, alas, I can only describe as coarse. 

I finished up by becoming downright 
impatient to get to the end of a concerto that 
I usually listen to with devotion played by 
two young musicians I admire so much that 
I feel almost paternal towards them. 

As a fill Miss Du Pre plays Dvorak’s 
“Silent Woods” more serenely than any 


part of the concerto though she is still 
recorded uncomfortably close to the ear. 
This piece was originally composed for 
piano duet and later arranged by the 
composer for cello and piano, and later still 
for cello and orchestra. By the way, it might 
be worth mentioning that in W.A. Chislett’s 
admirable sleeve notes is the disclosure 
that Dvorak “did not consider the cello to be 
a solo instrument.” 

★ ★ ★ 

CALLAS, MARIA — Soprano Recital. Arias 
from Aida, Attila, Un Ballo in Maschera, 
I Lombardi, I Vesspri Siciliani, II 
Pirata. EMI Stereo OASD 2791. 

It is now nearly eight years since a 
recording by Callas has been issued. I last 
heard her at the Paris Opera in 1962. The 
opera was “Norma” and before the curtain 
rose an official announced the Mme. Callas 
was suffering from a heavy cold and that 
her doctor had advised her not to sing. An 
audible groan could be heard from the vast 
audience. But the opera house repre¬ 
sentative went on to say that Callas had 
decided to ignore her doctor’s advice and 
would sing after all. (Cheers.) That night, 
although she was far from her best, I un¬ 
derstood for the first time — and I had only 
heard her on records previously — just why 
a soprano, who could be superb one moment 
and deplorable the next, had won such a 
great reputation. Readers have probably 
learned since my first experience of a live 
Callas that she is a great actress who so 
identifies herself with the roles she plays 
that momentary vocal lapses, so vivid on a 
record, can be overlooked in an opera 
house. 

This record will also go a long way to 
explaining the reason why she held such 
dominion over opera house audiences and 
record buyers throughout the 1950s and ’60s. 
The record offers a combination of her 
great personality, her vocal acting with its 
dramatic crises in the grand manner, and a 
voice which, if one ignores some forced high 
notes, is always expressive and bold. All the 


arias are by Verdi from the various operas 
set out above. In some of them, she wobbles 
alarmingly, while in others she is rock 
steady and full of warmth. But from 
whatever aspect one judges her failings and 
her brilliance, one thing about her marks 
her as a unique artist — her voice can only 
rarely be described as really beautiful in 
the ordinary sense of the word, but what 
makes it so is the creation of its own stan¬ 
dard of beauty by expression, its dramatic 
eloquence and its faultless sense of where to 
place the cusp of a phrase. Faults may 
abound, but Callas at her most recreant, 
remains in some extraordinary way, a very 
great artist indeed. 

★ ★ ★ 

VERDI — I Lombardi. Complete Opera. 
Cristina Deutekom (Giselda); Placido 
Domingo (Oronte); Ruggiero Raimondi 
(Pagano); Jerome Lo Monaco (Arvino); 
Desdemona Malvisi (Viclinda); Stafford 
Dean (Pirro); Clifford Grant (Acciano); 
Montserrat Aparici (Sofia); Keith Er- 
wen (Prior of Milan). Royal Philhar¬ 
monic Orchestra and the Ambrosian 
Singers conducted by Lamberto Gar- 
delli. Philips Stereo 6703 032 (Three 
Discs). 

The full title of this early Verdi opera is 
“The Lombards at the First Crusade.” The 
fourth opera in chronological order had its 
first performance at La Scala, Milan, in 
1843, the same year that Wagner’s “Flying 
Dutchman” had its premiere in Dresden. 
Like many of Verdi’s operas of this period 
— Nabucco always excepted — “I Lom¬ 
bardi” is a mixture of the fine and the 
deplorable. Its libretto is a mixture of the 
bloody and the absurd. Noble melodies are 
followed by the most banal of “hurdy- 
gurdy” tunes. The orchestration is a 
mixture of the subtle and the shattering. Its 
characterisation is often crude but 
sometimes astonishingly perceptive. In 
short, it is an uneven creation, but one 
already showing unmistakeable signs of 
genius. I cannot imagine opera enthusiasts 



The new-look Auidiosound AM 100 MKII tuner gives 
you wide-band, low-noise reception from local radio 
NOW, for just $105.00. 


The only AM tuner available with full station audio bandwidth, 
switchable whistle filter AND low noise aerial system, 
Audiosound were the pioneers in developing the first true high- 
fidelity AM tuner. 


For a full test report on the AMI00 MKII and other high quality 
Audiosound equipment see E.A. for May 71, August 71 and 
November 72. For information phone or write to: — 


F.M. RADIO 


GIVES YOU WIDE-BAND, LOW-NOISE 
RECEPTION - IN FIVE YEARS 


AUDIOSOUND ELECTRONIC SERVICES 35 Heather St., Collaroy Plateau, N.S.W. 2098. Phone 982-1147. 
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with a little help from some dedicated Swiss 
craftsmen, a few Danish precision engineers 
and a fussy British technician or two. 

And you don’t need to be a millionaire. You do need to be discriminating, and 
realise where greater value lies in terms of precision engineering and performance. 



Here’s a few hints . . . 



Invest in the Swiss made Thorens 
turntable. 

There are two models ... the TD-125 
and the TD-150 Mk. II. Why Thorens? 
Read these opinions from leading 
overseas reviewers: "the best three- 
speed manual we’ve ever tested” — 

High Fidelity, "wow and flutter were as 
low as we’ve ever tested” — Stereo 
Review, “a favourite contender in the 
best turntable category” — Audio, "it 
would be hard to imagine a unit that 
performs better” — Electronics World. 
Now look at these brief Thorens 
specifications: 

TD-125. • Transistor governed 16 pole 
synchronous motor • Three speeds 

• ±2% speed control on all speeds 

• Belt drive • IVi lb. 12" diameter 
turntable • Wow and flutter ±0.08% 

• Rumble —68dB. 

TD-150 Mk. II. • Same precision 
manufacture as the TD-125 but at a 
lower price • 16 pole synchronous motor 

• Belt drive • 7 lb. 12" diameter turntable 

• Two speeds — 33% and 45 r.p.m. 

• Wow and flutter ±0.09% • Rumble 
-65dB. 

So your Thorens turntable 
represents your help from the 


Now we turn to Denmark ... to 
the famous Ortofon organization. 
This is the source of your new 
stereo cartridge! 

THE ORTOFON M15. 

Featuring entirely new principles, the 
Ortofon Ml5 stereo cartridge maintains 
the professional reputation of the makers 
in every way ... for over 80% of 
recording studios as well as radio and 
television stations specify Ortofon . . . 
on a world wide basis! 

When you see your Bleakley Gray 
franchised dealer, you can choose from 
the Ortofon M15 Super, the M15 or the 
MF15 cartridges. These are all 
attractively priced . . . 

Typical specifications are: 

M15. Weight of cartridge 
5 grams. 

Frequency response 

20 Hz. to 10 kHz. ± 1 dB. 

20 Hz. to 20 kHz. ± 2 dB. 
Recommended load 
47 k ohms. 

Channel separation at 1 kHz. 

Greater than 30 dB. 


fastidious Swiss . . . 

Call and see your nearest Bleakley Gray dealer. He’ll help 
nd source! 


Finally, to the United Kingdom... 

KEEP YOUR RECORDS CLEAN 
WITH WATTS EQUIPMENT 
Few music lovers realise that 
airborne dust and dirt are the 
greatest enemies of your records, 
and cause untold amounts of 
noise and interference. And the 
more sensitive your equipment 
is, the greater the problem! 

However, you can prevent most 
of the trouble with . . . 

WATTS “MANUAL PARASTAT” 
(illustrated) 

Model Mk. HA. A dual purpose record 
cleaner designed to maintain new 
records as new and to restore fidelity to 
older discs. 

WATTS “DISC PREENER” 

Designed expressly for records which 
have not had previous anti-static 
treatment. The “Disc Preener” keeps new 
records like new. 

WATTS FAMOUS “DUST-BUG” 

This novel device cleans the record, 
removing dust and static charges as the 
record actually plays! Surface noise can 
be reduced considerably with the 
“Dust-Bug”. 

you create the world’s finest 




Australian National Distributors: ■ 

r 2 i;^BIeakley Gray Corporation ! 
Pty. Limited. ! 

Head OHice: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 H 

Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* ™ 

V Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 ■ 

Adelaide Office: 301 South Terrace, Adelaide S.A. Tel. 23 6219 ■ 

# INTERSTATE REPRESENTATIVES: H 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801. Q'land: Sydney G. Hughes. 154 158 
Arthur Street. New Farm, Brisbane. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street. 
eston. 2 5322. W.A.; Athol M. Hill Pty. Ltd.. 1000 Hay Street, Perth. 21 7861 


Bleakley Gray Corporation Pty. Limited, 

28 Elizabeth Street, Melbourne, 3000. 

Please send me all the facts about the Thorens TD-125/ 
Thorens TD-150 Mk. Il/Ortofon cartrldges/Watts equip¬ 
ment. (Delete items not required.) 


(BLOCK LETTERS PLEASE.) 
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failing to be thrilled by some of the 
magnificent choruses, especially as they 
are performed here. Lamberto Gardelli is 
always in firm command of the ensembles, 
plays the orchestral interludes with rare 
sensitivity (for early Verdi), and gently 
persuades his vocal soloists to give of their 
best. 

Unfortunately, persuasion was not 
enough to produce an attractive per¬ 
formance from the leading soprano, 
Cristina Deutekom. If the work itself is 
uneven so is Miss Deutekom’s singing. It 
can be alternately alluring and repelling, 
and these attributes appear with unpredict¬ 
able frequency throughout the score. Just 
when she’s settled in for a fine performance 
something gauche turns up. And in this 
recording her good points do not atone for 
her bad. It is a pity because the rest of the 
cast is uniformly good. By the way, this 
Philips production is the only one of the 
opera available. 

Of the other principals, I must choose 
tenor Ruggero Raimondi for special praise, 
but the others are all commendable, not 
only in solos but also in the many concerted 
items which Verdi could already write with 
consummate skill even at the age of 29. 

If you are prepared to ignore the least 
good contributions of Miss Deutekom — I 
haven’t heard her before and it is quite 
possible that she is sadly miscast — and a 
recording that doesn’t always represent 
Philips at their best, you will find much to 
admire and enjoy in this three disc, boxed 
set with an excellent English / Italian 
libretto and perceptive notes in the ac¬ 
companying brochure. And to me even 
Verdi’s cheapest tunes have their own kind 
of vitality. 

★ ★ ★ 

VERDI — Scenes from Otello. Metropolitan 
Opera Orchestra and Chorus of New 
York with Giovanni Martinelli (tenor), 
Helen Jepson (soprano), and Lawrence 
Tibbett (baritone). RCA Victrola Mono 
VIC 1365. 

The original 78 recordings that make up 
this LP mono disc were made back in 1939. 
On the dies under review you will find most 
of the highlights of this superb Verdi opera. 
It plays for nearly 48 minutes. If you want to 
hear more of it you’d have to acquire a 
complete recording of the opera. 

Act 1 starts with Tibbett in the Drinking 
Song which he sings in a fine resonant 
baritone excellently controlled, though he is 
careful to only touch the top note — barely. 
But none the less it is a fine enlivening 
performance with chorus and orchestral 
sound unexpectedly good for a 78 transfer. 

Next comes most of the love music from 
the end of Act 1. Some of the quality had left 
Martinelli’s great robust tenor when he 
made this record. But if some slight quality 
was missing there was still left plenty of 
ardour. With him in this great duet Helen 
Jepson’s soprano sounds a little hard. Hers 
is not the greatest performance in the role 
that I have ever heard. But despite these 
minor shortcomings I was so moved by 
hearing the music sung with such meaning 
that I stopped the disc before going on to the 
Act 2 excerpts that are on the same side. 

Act 2 begins with Tibbett revelling in the 
Credo, blackly dramatic and evil. Though 


slightly off-pitch early in the aria, he 
recovers immediately. Perhaps the pitch 
waver might have been introduced in the 
transfer from78 to LP. By the way, it might 
be worth the while of baritone students to 
listen to the beauty of Tibbett’s diction in 
this aria and all through the music he sings. 

From there we go on to Otello in “Ora e 
per sempre addio’’ — another voice-buster 
that Martinelli sings with relish and for¬ 
midable volume. Next we have Tibbett in 
Cassio’s Dream. Tibbett was for years 
famous for his sinister wheedling in his 
superb performance of this aria. The first 
side of the disc finishes with Martinelli and 
Tibbett in a rousing account of the grand 
final duet “Si per ciel.” 

Side 2 opens with Otell’s monologue “Dio! 
mi potevi scagliar” movingly expressive in 
its quiet sense of outrage. Here again the 
sound is unexpectedly good, though it would 
be idle to compare it with modern 
techniques. We then pass to the trio between 
Otello, lago and Cassio, the last named 
being Nicholas Massue. It is ip this trio that 
lago seals his treachery and completes 
Otello’s conviction of his wife’s infidelity. 

From Act 4 there is, of course, Jepson in 
the “Willow Song” and the “Ave Maria” in 
which she sings excellently though rather 
too close to the mike to preserve the 
remoteness of her thoughts in these ex¬ 
cerpts. The recital ends with the murder of 
Desdemona and the suicide of Otello. 

Although I pointed out earlier that you 
cannot expect to find all your favourite bits 
of Otello on a 12 inch single there were, on 
this one, two that I missed sorely: The 
wonderful ending of Act 3 with the stage and 
orchestra ablaze with brass fanfares to 
welcome the visiting ambassadors, and the 
equally wonderful but sinister passage on 
the double bass when, in the last act, Otello 
appears in the bedchamber. 

★ ★ ★ 
DVORAK — Symphony No 4 in D Minor. “In 
Nature’s Realm” Overture. London 
Symphony Orchestra conducted by 
Istvan Kertesz. World Record Club 
Stereo S/5212. 

When this Kertesz-LSO series of Dvorak’s 
symphonies was issued by Decca some five 
years ago, I thought — and still think — they 
are the best recordings of the Symphonies I 
have ever heard. Not all were faultless, 
either in musical content or performance, 
but the musical shortcomings of the Fourth 
are now being accepted affectionately as a 
composer’s trademark. Furthermore, it 
doesn’t take long to learn to live with the 
slight disagreement you might have with 
Kertesz and his interpretations. I still find 
the whole series vastly enjoyable and can 
strongly recommend them at WRC’s budget 
price to members. And if you have strong 
feelings about the musical inferiority of the 
Fourth compared to some of the other 
symphonies you have on this disc a bright, 
heady performance of the overture, “In 
Nature’s Realm.” ® 


HIFl STEREO ANNUAL 

An authoritative yet highly readable 
guide to hifi, stereo, tape recording and 
quadraphonics — printed on ultra 
gloss paper. Priced at $2.30 including 
postage, from "Electronics Australia" 
at Box 157, PO Beaconsfield, 2015. 





OXFORD 


REED AMPLIFIERS 

Direct factory sales: 

Rear, 505 Pittwater Rd. Brook- 
vale, NSW 2100. Tel 939-1943. 


RADIO CHASSIS 
INSTRUMENT CASES 
ENGRAVED & PRINTED PANELS 
"MINI BOXES” (Aluminium) 
Speaker Cases 
Rack & Panels (To Order) 
Stainless Steel Work (To Order) 

HEATING SYSTEMS PTY LTD 
Box 330 Caringbah 2229 
Phone 525 5222. _ 


GUITAR AMPS 


SPECIAL 

PRICE 

$95 

25 Watts 
12"Spkr. 

Built-in 
Fuzz Box 


"REED" SOLID STATE AMPS 
GIVE YOU STUDIO QUALITY 
SOUND YET STAY COOL 
THROUGH THE WILDEST 
ROCK SESSION! 

60W RMS Combination with two 12" BOW 
Spkrs and amp in cabinet. Features Reverb, 
Tremelo, Variable Sustain Control, 3 Tone 
Controls, 2 Channels. Price , $325 

100W RMS Amp with one 200W cabinet (as 
below) $460 

10OW Amp only $250 

200W RMS Amp with two 200W cabinets $730 
200W Amp only $310 

200W RMS PA with two 200W columns 
spkrs $760 

200WPAonly $330 

Speakers are available to suit guitar, bass or 
organ. 

Reverb Unit $45 

Fuzz Box $25 

25W Amp only in Metal Case_ $55 


100W 

R.M.S. 

Set-up 

$460 

Complete 
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Goldring Tape Accessories 

At your nearest retailer now! 




GTA: 26 

Guaranteed performance. For use on 
most transistor radios, tape recorders 
and TV. 



GOLDRING 


ACC£SSO??iES 


CAS5CTTf TAPS «»LICER OTa.s« 

tfM m (it ^ 


GTA: 40 

For use in all splicing and editing of 
Vb" cassette tapes. 



GOLDRING 


AUDIO 

ACCESSORIES 


HEAD CLEANER 



AUDIO 

ACCfSSOmES 


mCROPHONE 

CfurpatX purpa*# cfy«U5 wl»* 

ffo l<(p«n, tic, cw tw« vbof, irtci 



GTA: 13 

Compact, all purpose crystal micro¬ 
phone with clip (to lapel, tie, car sun 
visor, etc.). 


GTA: 34 

Don’t despair, repair your expensive 
music cassette with Goldring Cassette 
Kit. Content of Kit—as per photograph. 


GTA: 10 

Fomulated to remove loose oxide par¬ 
ticles from recording head and guides. 
Maintains fidelity of recording. 


GTA: 30 

Fleads should be cleaned after 6 hours 
of operation by running head cleaner 
in your player 3 to 5 minutes. 


1 


GOLDRING 

Engineering (A’asia) Pty. Ud. 


New South Wales: 26-28 Ricketty St., Mascot, 2020. Tel. 669-6088 ■ Victoria: 162 Pelham St., Carlton, 3053. Tel. 347-5177 ■ 
Queensland; 35 Balaclava St., Woolloongabba, 4102. Tel. 91-4972 ■ South Australia: 207 Flinders St., Adelaide, 5000. Tel. 23-3488 ■ 
Western Australia: 32 Northwood St., Leederville, 6007. Tel. 81-1018 ■ Canberra: 19 Molonglo Mall, Fyshwick. A.C.T. Tel. 95-8248 
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txciting additions 
to the Goldring Headphones 

range 


GR. 520 

GR. 104 Stereo Headphones incorporating slide volunne controls 

GR. 107 Compact Stereo Headphones 

GR. 106 Stereo Headphones with ‘open air’ foam padding 

GR. 422 4 Channel Stereo Headphones 

GR. 520 Comfortable open ear type Stereo Headphones 


See the complete range at your nearest Goldring retailer. 


GOLDRING 

Engineering (A’asia) Pty. Ltd. 


New South Wales: 26-28 Ricketty St., Mascot, 2020. Tel. 669-6088 ■ Victoria: 162 Pelham St., Carlton, 3053. Tel. 347-5177 ■ 
Queensland: 35 Balaclava St., Woolloongabba, 4102. Tel. 91-4972 ■ South Australia: 207 Flinders St., Adelaide, 5000. Tel. 23-3488 ■ 
Western Australia: 32 Northwood St., Leederville, 6007. Tel. 81-1018 ■ Canberra: 19 Molonglo Mall, Fyshwick. A.C.T. Tel. 95-8248 
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FOR THE MUSIC LOVING 

PERFECTIONIST 


The Empire Cartridge — 
How It Works 


The Empire lOOOZE/X 
Stereo Measurement Standard 




Every Empire long playing cartridge is fully shielded. Four 
poles, four colls, and three magnets (more than any other 
brand) produce better balance and better hum rejection. 
There are no foreign noises with the Empire Cartridge. 
Perfectly magnetically balanced, with a signal to noise ratio of 
80 dB, it features a moving magnetic element and stylus lever 
system .001 inch thick. The entire cartridge weighs only 7 
grams — the ideal cartridge weight for modern compliance 
requirements. 


The measurement standard 1000ZE /X stereo cartridge was 
designed to provide professional users such as recording 
studios, radio stations, scientific and engineering laboratories 
as well as serious audiophiles with the ideal standard for 
record playback evaluation. 

With the ability to track effectively at stylus forces as low as .1 
gram, the 1000ZE /X never subjects the disc whether it is a 
vinyl pressing or a master lacquer to any visible wear or 
groove deformation. 

The Empire 1000ZE/X Stereo Measurement standard Is 
recommended for professional users or serious audlo-phlles 
only. 


For Further Information & Price List Please Contact Australian 

importer & Distributor. 

JERVIS AUSTRALIA PTY LTD 

PO BOX 6 BROOKVALE NSW 2100 
939 2922 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Christmas and Devotional Records 


THE MIRACLE OF CHRISTMAS. Anita 
Bryant. Stereo, Word WST-8558-LP. 
(From Sacred Productions Aust, 181 
Clarence St, Sydney, and other capitals.) 

Familiar songs, like familiar faces, are 
an essential part of C^iristmas. The songs 
presented here by Anita Bryant are 
familiar but not threadbare. If you’d like to 
invest in a new Christmas album, I think 
you’ll like it — and I think you’ll go on 
playing it after Christmas: 

Angels We Have Heard On High — What 
C)hild Is This? — Hush, The Baby Is 
Sleeping — Sweet Little Jesus Boy — We 
Three Kings — Joy To The World — 
CHRISTMAS — Medley (Merry (rentlemen 
& Coventry) — The Star Carol — Would You 
Feel Lost In Bethlehem — Hark The Herald 
Angels Sing. 

An imported pressing and jacket, the 
quality is well up to standard. It so happens 
that the stereo breaks up very pleasantly in 
four channel mode an extra plus. (W.N.W.) 

HE TOUCHED ME. Elvis Presley. Stereo, 
RCA LSP-4690. 

If you happen to be an Elvis fan, it may be 
of interest to note that he has recorded over 
fifty sacred titles spread over several LPs 


and quite a few 45’s. There are a dozen on 
this album, ranging in style from con¬ 
servative to modem, and presented with 
orchestra and chorus, Nashville style. The 
titles: He Touched Me — I’ve Got Con¬ 
fidence — Amazing Grace — Seeing Is 
Believing — He Is My Everything — Bosom 
Of Abraham — An Evening Prayer — Lead 
Me, Guide Me — There Is No God But God- 
— A Thing Called Love — I, John — Reach 
Out To Jesus. 

Overall, the mood is gently swinging, 
middle-of-the-road (Jospel, likely to appeal 
in the main to the under-thirties. 
Technically the quality is excellent. 
(W.N.W.) 

CHILDREN’S HYMNS. The Sunday School 
Singers. Directed by John McCarthy, 
with Hubert Dawkes at the organ. 
Stereo; Karussell (Phonogram) 2495 031. 

Any local Sunday school group which 
could sing as well as these children would 
make their teachers and their parents very 
happy. So also would be the friend who 
captured them on tape. But this is not a 
“local” effort and the whole thing falls short 
of what one would expect from an imported 
over-the-counter record, even at $2.75. The 


organ is distant and thin, the voices are 
remote and “dry” and the level way down 
on normal. 

The record may have its uses in a junior 
Sunday school environment but I doubt 
elsewhere. 

The titles: Onward Christian Soldiers — 
There Is A Green Hill — Gentle Jesus — 
Mine Eyes Have Seen The Glory — All 
Things Bright And Beautiful — Jesus 
Tender Shepherd — There Is A Happy Land 

— Gentle Holy Jesus — 0, What Can Little 
Hands Do — There’s A Friend For Little 
Children — We Plough The Fields — 
Jerusalem. (W.N.W.) 

p. p. 

THE MALCOLM SARfciENT CAROL 
RECORD. Royal Choral Society con¬ 
ducted by Sir Malcolm Sargent. Stereo, 
HMV series 299, SOELP-9899. 

The Carol concerts given each year by Sir 
Malcolm Sargent and the Royal Choral 
Society have been a regular feature of 
Britain’s musical calendar. This record, 
benefiting the Cancer Fund for Children, 
contains a representative collection of 
items presented at the annual concert: 

Hark The Herald Angles — Boar’s Head 
Carol — Zither Carol — Cherry Tree Carol 

— Little David, Play On Yo’ Harp — 
Lullaby — Praise Ye The Lord — First 
Nowell — While Shepherds Watched —Ding, 
Dong Merrily On High — Silent Night — 
Cowboy Carol — Green sleeves — In Dulci 
Jubilo — Welcome Yule — Hawaiian 
Lullaby — Dark The Night — 0 Come All Ye 
Faithful. 

While the jacket design curiously involves 
a trumpet motif, the actual music is 
predominantly choral unaccompanied and 
appropriate to choral concert. Ap¬ 
propriately, too, the jacket notes indicate 
briefly the background of each item. Plenty 
of listeners will find the album enjoyable — 
but not those who are looking primarily for 
tinsel and sleigh bells. (W.N.W.). 


Instrumental, Vocal and Humour 


SES PLUS BELLES CHANSONS. Edith 
Piaf. Fontana 6870505, mono only. 

Admirers of the French chanson have 
certainly been very well catered for in 
recent months. Here is another in the 
current rash of Edith Piaf releases, which 
were presumably sparked off by a TV 
program about the singer’s career, shown 
here about a year ago. Piaf fans will no 
doubt add it automatically to their collec¬ 
tion at the modest $2.75 price. There the 
appeal will end — I cannot imagine the 
singer acquiring a new posthumous set of 
admirers. The titles here are: C’est Tojours 
la Meme Histoire — Y’a Pas de Printemps 
— Le Fanion de la Legion — C’etait une 
Histoire de Amour — Ja8 Danse avec 
L’amour — Le Disque Use — Mon 
Legionaire — C’etait un Jour de Fete — 
C’est Lui que Mon Coeur a Choisi — 
L’Accordeoniste — Mon Amant de al 
Coloniale — Un Monsieur Me Suit dans la 
Rue. Whether these are the singers “plus 
belles chansons”, I leave to you to decide. 

Presumably these are all old recordings 


from the pre-LP era, but the remastering 
has been very well done, and background 
noise is minimal. Apart from that, the sound 
is what you would expect from old recor¬ 
dings. (H.A.T.) 

★ ★ ★ 

THE SOUND OF SECOMBE. Harry 
Secombe, with orchestra and chorus 
directed by Wally Stott. Stereo, Philips 
6308-092. 

Everything about this album is 
traditional — the big tenor voice of Hari^ 
Secombe, the songs, the orchestration but in 
its class it more than equals some of the 
performances I have heard by world 
famous tenors with their affectation and 
their vagueness of pitch. 

The songs: Without A Song — Tonight — 
I’m Yours — Till — Edelweiss — 
Somewhere — Where Do I Begin — They 
Call The Wind Maria — Sunrise, Sunset — 
Try To Remember — And Yet, And Yet. 

You’ve probably heard some of these 
recently on the air. Well, most of them are 
like that tapering to a finish that is tender 


rather than robust. You’ll know fairly 
positively whether the prospect pleases. 
(W.N.W.) 

★ ★ ★ 

GREATEST HITS OF ALL TIMES. Gene 
Pitney. Interfusion stereo 934581. 

In the world of ^pop artists, long-lived 
popularity is about as rare as the proverbial 
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T E ACbrings you the consummate 
In stereo cassette decks. 





Model A-210 


Here are three that sum up the best of TEAC technology. 

Common to them all is a transport and hysteresis-synchronous drive motor so precise and 
fool-proof that they can hold their own with some of the best open-reel types. Beyond this, 
the differences begin. Each model has a package of add-ons for your particular needs. 

If all you need is a basic superior deck that can economically record and 
playback on conventional tape within a frequency 
response range of 30-12,500Hz, you’ll want to look 
into the A-210. It’s outer rotor drive motor holds wow 
and flutter down to a negligible 0.15%. Separate stop 
and eject buttons. Low-noise solid-state 
electronics. Contoured fingertip- 
control pushbuttons 
for all operational 
modes. Large VU 

meters. Sliding scale record-playback 
level controls. Standard phone jacks for professional-style 
600-ohm mikes and 8-ohm headsets. Strobe-type running light. 

If you’re looking for a deck that can handle the new 
chromium dioxide tapes, you should look into the TEAC A-220. 

It has the add-on feature of a tape selector switch in the Cr02 
position, provides recording and playback frequency response of 

30-16,000Hz. As an added convenience, the A-220 incorporates high __ 

density ferrite heads and separate record and Model A-220 

output level controls. 

But if you’re looking for the definitive Dolby deck with everything 
you need for near-professional operation, only the A-250 will do. It has TEAC’s 
high-density ferrite heads. These “brown jewels” are so extraordinarily durable that 

we warranty them for the original owner’s lifetime. Add to these a Type B Dolby System 

that improves the basic signal-to-noise ratio of the A-250 by an additional 10 dB. 

You can count on superior performance from conventional, 

high-density/high energy, and chromium dioxide tapes. 

Add, too, the large expanded-scale VU meters 
for distortion-free recording at 
optimum levels and signal-to-noise ratios. 

What it all adds up to is that 
each TEAC cassette deck is the finest 
available for your particular needs — 
whatever they are. 


Model A-250 


If you’d like to know more 
write to us for the TEAC 

Catalogue, price list and franchised dealer list. 

TEAC. A SOUND IDEA. 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd 
155 Gladstone St., South Melbourne, 

Victoria 3205. Ph: 69-7281 

619 Pacific Highway, St. Leonards, NSW 2065 


AMI 144 


Ph. 439-5752 
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rocking-horse manure. However, that 
advantage must be accorded to Gene Pit¬ 
ney. For a pop artist he certainly has been 
around for some time. So his many fans are 
sure to welcome this collection of his most 
popular hits. 

Sound quality is normal and most buyers 
won’t be too worried to learn that the stereo 
spread is nominal. 

Twelve tracks are featured: Town 
Without Pity — The Man Who Shot Liberty 
Valance — Only Love Can Break A Heart — 
Every Breath I Take — Looking Through 
The Eyes Of Love — I Must Be Seeing 
Things — Twenty Four Hours From Tulsa 

— It Hurts to Be In Love — Backstage ~ 
Half Heaven — Half Heartache — I’m 
Gonna Be Strong — Last Chance To Turn 
Around. (L.D.S.) 

★ ★ ★ 

FIEDLER’S FAVOURITE MARCHES. 
Arthur Fiedler and the Boston Pops 
Orchestra. Stereo, RCA Red Seal 2- 
record set VCS-7068. 

Twenty-seven marches strung end to end 
pose quite a test of endurance but, unless 
you happen to be a reviewer, there’s nothing 
to say that you must hear them all at a 
sitting! But, if you are partial to march 
tunes, or lack them in your collection, this 
$8.40 2-record set from RCA is well worth 
considering. 

The Boston Pops orchestra is at its con¬ 
siderable best playing music of this type, 
full of vigour and orchestral weight. And 
RCA engineers have come to the party with 
some top-flight recording. 

Space forbids the listing of all the titles 
but here are a few: Radetzky March (J. 
Strauss) — Pomp And Circumstance 
(Elgar) — Procession Of The Sardar (Ip- 
politov-Ivanov) — 76 Trombones (Willson) 

— Turkish March (Beethoven) — March Of 
The Toys (Herbert) — Aida Grand March 
(Verdi) — Parade Of The Wooden Soldiers 
(Jessel) — Semper Fidelis (Sousa) — 
Colonel Bogey (Alford). 

Add another 17 and you’ll have all the 
marches you need for many a long day! 
(W.N.W.) 

★ ★ ★ 

KING HENRY IV. Part 1. Stereo, World 
Record Club “Living Shakespeare’’ 
series, S/ 2507. Supplied with booklet 
containing the full text of this condensed 
version. 

This “Living Shakespeare’’ series has 
^peared perennially in the World Record 
(Sub catalogue for a number of years now. 
The series was highly praised when it first 
became available, not only on account of the 
high standard of acting, but also for the 
skilful way the texts have been abbreviated 
to maintain the essentials, and the ex¬ 
cellence of the recordings. 

This disc of “Henry IV,” Part 1, has the 
noted actor Donald Wolfitt in the part of Sir 
John Falstaff, and obviously this is the out¬ 
standing performance. However, 
notewordiy are Ernest Milton as the King, 
Richard Gale as Prince Henry and Sean 
Connery as Hotspur ((Donnery had not 
acquir^ his present fame when this series 
was recorded over ten years ago). For those 


who cannot aspire to full length 
Shakespeare, but who would like to become 
acquainted with the poet’s major works, 
this series is highly recommended. (H. A.T.) 

★ ★ ★ 

SOME ENCHANTED EVENING. Jean 
Pierre and his Grand Orchestra. Stereo, 
Axis (EMI) 6041. 

With a title like the above, an album could 
hardly be of anything but the soft lights and 
sweet music variety, though punctuated by 
the two “dance” numbers on side 1. There 
are twelve numbers to sustain the mood: 
Tonight — Umbrellas of Cherbourg — 
Sound Of Music — I Could Have Danced All 
Night — Shall We Dance — Some En¬ 
chanted Evening — Moon River — Days of 
Wine And Roses — Never On A Sunday — 
The Shadow Of Your Smile — Raindrops 
Keep Falling On My Head — Chim Chim 
Cheree. 

On an EMI label, featuring the orchestra 
of Jean Pierre and recorded by Toshiba the 
record has a mixed heritage but, as a 
program of romantic music, it’s good value 
at the AXIS budget price. (W.N.W.). 

★ ★ ★ 

A TASTE OF ORGAN. Erkki Ertama with 
studio Orchestra. Axis Stereo 6044. 

The makers of this record have not 
revealed many details about the performers 
or the type of organ used in tiiis budget 
priced AXIS release. But this omission does 
not detract from the listening pleasure it 
affords. The twelve tracks are: Rain of 
Love — Twilight Time — Wand’rin Star — 


Vem Kan Segla — Midnight in Moscow — 
All of a Sudden — The Windmills of Your 
Mind — Rambling Rose — Peytoti Place — 
Greensleeves — Yesterday When I Was 
Young — Granada. 

A pleasant record for background music 
or just relaxing, with normal stereo spread 
and a good surface. (N.J.M.) 

★ ★ ★ 

TO LOVERS EVERYWHERE. Mantovani 
and his Orchestra. Decca Stereo SKLA 
5112. 

Mantovani’s signature sound of lush 
strings is certainly evident in this nicely 
recorded selection of favourites, old and 
new. The eleven titles on the disc are: The 
Way You Look Tonight — Tea For Two — 
September Song — Whispering — Quando, 
(Juando, Quando — All of a Sudden — I Will 
Wait For You — Me and My Shadow — I 
Can’t Stop Loving You — Yellow Bird and 
Winter Bird Of Love. 

The stereo spread is normal and quality is 
excellent (N.J.M.) 

★ ★ ★ 

THE SOUND OF VIENNA. The Johann 
Strauss Orchestra of Vienna, conducted 
by Willi Boskowsky. Stereo, Columbia 
Studio 2, JWO 368. 

The demand for Viennese music must be 
insatiable, to judge by the continuing 
stream of discs to cater for it. If your taste 
runs in this direction, and you want the 
best, it is hard to imagine any finer in- 


XMAS SPECIALS 


VALVE SPECIAL 


6BW6 $1.00 
6CM7 $1.10 
6S2 $1.00 

6AN7 $1.00 
6EV8 85c 
6AM6 85 c 


6x9 $1.30 

12A07 $1.00 
12AT7 $1.00 
66 W8 $1.28 
6BM8 $1.20 
5AS4 $1.20 
TX 3.8a in metal case. 

W/switch 240v 14.5V. 
Suitable Battery charger 
$3.00 Post. 

EHT TX Philips 
3102 

3101A $6.80 

PYE EAF311 
$ 11.00 


SPEAKER TRANS. 

5K - 15 OHMS 
5K - 3.5 OHMS $1.27 


TRANSISTOR AERIAL 
RODS $1.20 

SET OF 4 FOILS TAP $1.00 


100MF200V. Doubler Cond. 

$1.40 

100MF 350 Pigtail $1.20 
90MF 350v. Can Type 90c. 
Philips 110“ Yokes $9.00 
0 / BASF C 60 $1.99. 

0 / BASF C 90 $2.99. 
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terpreters of Strauss and his fellow com¬ 
posers than the Johann Strauss Orchestra of 
Vienna, with Willi Boskowsky conducting. 
These are specialists, and if you are sen¬ 
sitive enough to interpretations to detect the 
famous lilting quality of the genuine 
• Viennese musician when playing this 
music, you will not be disappointed in this 
performance. If you listen carefully, you 
will detect the slight anticipation of the up 
beat in the waltzes which gives the music 
this special quality. 

Apart from the famous “Radetsky March” 
of father Strauss, and the inevitable “Blue 
Danube” (will there ever be a disc of 
Viennese waltz music without this?) the 
contents avoid the overplayed numbers: 
Postscriptum — Polka (Millocker) — 
Fatinitza March (Suppe) — Boccaccio 
Overture (Suppe) — (Tiampagne Polka (J. 
Strauss II) — Romantiker Waltz (Banner) 
— Plappermaulchen Polka (Banner) — 
Seufzer Galop (J. Strauss I). The sound is 
satisfactory, with good stereo spread. 
(H.A.T.). 

★ ★ ★ 

GERRY BAM S WORBD OF MUSIC. A 
recital on the Hammond R124 organ. 
Stereo; HMV series 275, SOEBP-9920. 

Former musical director for the P&O 
company, and a Hammond organ expert, 
Gerry Bam records the kind of music with 
which he is identified at Melbourne’s Black 
Knight restaurant. Bistening to the par¬ 


ticular record suggests that he might 
alternatively be dubbed “Mr Beslie”. 
Whereas most organists tend to hide 
changes in Beslie speed, Gerry Bam uses 
the fast-slow switch as another effects stop, 
to be displayed and exploited. Some may 
aspire to do it as well, others will 
thoroughly dislike the technique. 

Beaving this matter unresolved, Gerry 
Bam shows his skill in a generous, popular 
program: Black Knight Theme — Misty — 
Cumana — Moon River — Never On A 
Sunday — Theme From “Bove Story” — 
Born Free — Impossible Dream — More — 
Nearness Of You — Brazil — Bara’s Theme 
— Strangers In The Night — Close To You — 
My Way. 

If you really want to torture your senses 
with a Beslie speaker winding up or down, 
play this one on simulated quadraphonic! 
(W.N.W.). 

★ ★ ★ 

THE DAY OF THE BUBBFIGHT — Guitar 
Suite, Sabicas, guitar, with orchestra. 
Stereo, Probe (EMI) SPBA 3039. 

Everybody with any interest in the 
flamenco style will know the name Sabicas, 
the professional name of the famous gypsy 
guitarist Agustin Castellon. In recent years, 
Sabicas has been striving to achieve a more 
solid foundation for the flamenco art and 
has recorded works with full symphony 
orchestra in an attempt to fuse the essen¬ 
tially improvisating elements of flamenco 
with the classical orchestral style, but with 
only limited success. 

Here he has adopted a new approach. The 
suite has eight titles, each item intended to 


convey the atmosphere of an aspect of 
events in a day in which the bullfight takes 
place: Dawn — Coffee House — Selection of 
the Bulls — Street — Entrance to the Arena, 
the Bullfight — Fiesta — Street Brawl — 
Bovers in the Night. 

Each piece is introduced by an orchestral 
fanfare and sound effects (animals, clock 
chimes, crowd noises, etc.) but there is no 
attempt at orchestral and soloist co¬ 
operation. Sabicas plays solo in the brilliant 
style with which he has achieved his 
reputation, but with the usual trimmings of 
a hamenco entertainment — cantor, hand 
clapping and heel tapping. I would rate this 
as a disc of above average interest for those 
who already have a basic collection of 
flamenco discs. The recording is of good 
quality. (H.A.T.) 

★ ★ ★ 

THE BEST OF EVERYTHING. Baurindo 
Almeida. Daybreak Stereo DR 2013. 
Distributed by EMI (Australia) Pty Btd. 

If one were to compile a short list of the 
world’s top exponents of the acoustic guitar, 
Baurindo Almeida must come very close to 
the top. But in my opinion, his performance 
on this record is spoilt by the over-obtrusive 
rhythm and instrumental backing. There 
are just too many instruments involved and 
they are just too loud with respect to 
Almeida’s delicately played guitar. Bet us 
hear more of Almeida — alone. 

Apart from this beef, the record is fine. 
Arrangements are good and the sound 
quality is excellent. 

Eleven tracks are featured: Bove theme 
from the “(Todfather” — Aranjez, Mon 
Amour — Fool — Sleepy Shores — Nicholas 
And Alexandra (theme from the film) — 
Without You — I Was Born In Bove With 
You — Summer Of ’42 — Hello For Ever — 
Brian’s Song — Bove. (B.D.S.) 

★ ★ ★ 

POPUBAR CONCERT. Arthur Fiedler, the 
Boston Pops Orchestra. Stereo, RCA 
Camden CAB-7161. 

At the Camden price, there will probably 
be quite a few people who would be 
prepared to buy this album mainly on the 
strength of the first track — the ever 
popular Warsaw C!oncerto. Those who do 
will find a generous bonus in the remaining 
ten tracks: Qair De Bune — Ritual Fire 
Dance — The Swan — Estudiantina — Song 
Of India — Hungarian Dance No 5 — Bargo 
(from “Xerxes”) — Bohengrin (Prelude to 
Act III) — Waltz (from “Serenade for 
Strings”) — Aida (Grand March). 

(Classical lollypops? You have them all? 
Well then the album isn’t for you. But that 
still leaves many people who would enjoy it. 
To be critical, the strings are a trifle edgy in 
places and the recording level elsewhere a 
little on the low side but I don’t think either 
consideration need spoil your enjoyment of 
these “popular concert” items. (W.N.W.) 

★ ★ ★ 

FISCHER CHOIR with Hans Bertram’s 
Orchestra. Stereo, Polydor 2371238. 

The jacket notes point out that the long 
tradition of German choirs is coming to end 
under the pressure of modern living. The 
one bright spot is the Fischer Choir, well 
known on the concert platform, on radio and 
television but new to the recording scene. 

Drawn exclusively from amateur 
choristers, the choir has the spacious, 
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generous sound of a very well trained 
group. It differs from British style choirs 
mainly in the prominent orchestri support, 
which provides a jovial driving beat. 
Curiously, when play^ through a 4-channel 
matrix, the orchestra tends to split apart 
from the choir on many tracks, dominating 
the rear channels while the choir stays up 
front. 

The tracks: Battle Hymn Of The 
Republic — Song Of Joy — Little Drummer 
Boy — Exodus — Music For Lovers — 
Colonel Bogey — United — Marchen Aus 
Der Kinderzeit — Lara’s Theme — Chorus 
Of The Hebrew Slaves — Elizabethan 
Serenade — Abendruhe. 

A varied program indeed and one that you 
will find thoroughly enjoyable if you are at 
all partial to a large-scale choir. The 
recording quality is excellent. (W.N.W.) 

★ ★ ★ 

THIS IS MY SONG. Reginald Dixon back at 
the Wurlitzer organ. Stereo, EMI SCXO- 
6946. 

Possibly for contractual reasons, the 
jacket notes do not nominate the instrument 
used for this perfoemance but my guess 
would be the Blackpool Wurlitzer with 
which Dixon has long been associated. After 
a somewhat unconvincing start with the 
“King Cotton” march, he settles down to 
some fine traditional popular organ playing 
combining all his old skills with a 
freshness that stems possibly from no 
longer having to conform to the routines of 
the ballroom. 

In thirteen tracks, he presents: King 
Cotton — “Show Boat” Selection — On The 
Sunny Side Of The Street and California 
— This Is My Song — Frasquita Serenade — 
Lime House Blues — Lady Be Good and 
Pasadena — Love Theme From “Spar- 
tacus” — Over TTie Waves — San Francisco 
and Quando, Quando — Elmer’s Tune and 
Japanese Sandman — In The Shadows — 
The Flea Market. 

Well played and very well recorded, this 
is well worthy of a place in a collection of 
pipe Wurlitzer performances. (W.N.W.) 

★ ★ ★ 

‘S WONDERFUL, ’S MARVELOUS, *S 
GERSHWIN. Various artists in the 
soundtrack recording of a TV special. 
Stereo, Daybreak Records (EMI) DR- 
2009. 

America is very proud of George Ger¬ 
shwin, whom it regards as one of the great 
composers of the century. In his relatively 
short life, he produced a continuing stream 
of hit songs, and his career culminated in 
his jazz opera “Porgy and Bess”. His 
career is commemorated in the TV spec¬ 
tacular presented by the Bell Telephone TV 
network, from which the tracks included 
here have been taken. The star of the show 
was Jack Lemmon, who played various 
roles, representing people who played a 
part in Gershwin’s career, including one of 
his early employers, who advised him to 
“leave ttie composing to the composers”; 
Max Dreyfus, who set him on the road to 
fame; his brother Ira Gershwin, who wrote 
the lyrics for most of his songs; and band 
leader Paul Whiteman who recognised his 
talent and promoted his songs. 

A distin^shed cast presents some of 
(]lerghwin’s best known numbers here — 
such big names as Fred Astaire, Leslie 
Uggams and Peter Nero. Others are Larry 




sole Australian distributors: 

INTERNATIONAL DYNAMICS (Agencies)P/L 
P. O. Box 205,Cheltenham,Vic.3192 ^ 


JAPANESE REVALUATION BRINGS 
PRICE RISES - PUTS MORE 
VALUE THAN EVER 
INTO 




The world famous Connoisseur BD2 integrated 
transcription unit lays a great foundation for top 
stereo sound. It Incorporates the SAU2 high 
precision tone arm, inbuilt hydraulic cueing control 
placed conveniently at the front edge of the 
baseplate, and stop / start switch. It is powered by a 
14 pole synchronous motor driving a precision- 
ground rubber belt, and can be supplied ready to 
install, or complete with base and acrylic cover. 
Connoisseur BD1 turntable, built to the same ''no 
compromise" specifications as the BD2, comes 
without tonearm and is fitted with a smaller 
mounting plate to permit installation of any type of 
arm. It Is available ready to play, or in easily 
assembled kit form at lower cost. 


Hear Connoisseur at the selected Interdyn specialist 
agents below, or write to us for authoritative 
reviews. 


Interdyn specialist agents: 


NSW: Encel Bectronics Pty Ltd, 260 Bizabeth St, 
Sydney. 

Q'LD: Stereo Supplies, 100 Turbot St, Brisbane, 
4000. 

SA: Challenge Hi-R Stereo, 6 Gays Arcade, 
Adelaide. 

TAS: Audio Services, 72 Wilson St, Burnie, 7320. 
VIC: Encel Bectronics Pty Ltd, 431 Bridge Rd, 
Richmond 3121. 

WA: Albert TV & Hi-R, 282 Hay St, Perth 6000. 
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\bur future is a 

challenge -to both of us 


/ 


It’s good to know someone cares about your future, just as 
much as you do. On this page are 236 different ICS career 
choices. With each course comes the personal attention of 
individual tutoring, the most advanced home study methods 
—to give you the best start to a successful future. Take up 
the challenge for a better tomorrow. Check the list, select 
your course. Mail the coupon right now and we’ll send you 
full course details. 

Accounting 


Accountancy 
Bookkeeping 
Company Secretary 
Costtng 
Income Tax 
Station Bookkeeping 

Advertising 

Advertising Diploma 
Copy Writing 
Direct Mail and Mail 
Order Advertising 
Magazine & Newspaper 
Advertising 

Architecture & Building 
Architectural Assistants 
Architectural Diploma 
Building 

Building Supervisors 
Carpentry & Joinery 
Clerk of Works 
Quantity Surveyors 

Art 

Cartooning 
Commercial Art 
Fashion Illustrating 
Oil Painting 

Shop Tickets—Showcards 
Sign Painting & 

Designing 
Recreational Art 
Watercolour Painting 
Window & Interior 
Display 


Automotive Civil Engineering 

Automobile Electrician Civil Engineering 

Automobile Engine Tune-upHighway Engineering 
Automatic Transmission Overseer of Works 


Drivers Maintenance 
I A.M E. Exams 
Motor Engineering 
Motor Mechanics 
Panel Beating & 

Spray Painting 
Old. Motor Mech. 

Vic. Auto. Mech. 

Business 

Business Letters 
Business Management 
Club Administration 
Critical Path Analysis 
Hotel-Motel Management 
Industrial Management 
Industrial Psychology 
Modern Supervision 
Technical Writing 
Office Automation 
Office Management 
Personnel Management 
Foremanship Principles 
Small Business Owners 
Store Supervisors 
Work Study Certificate 


Sanitary Engineering 
Struct. & Concr. Eng. 
Sun/eying & Mapping 

Computer Programming 

Business Data Processing 
Cobol Programming 
Fortran Programming 
General Computer 
Programming 
I B M. 360 Computer 
Office Automation 
Operation Research 
Systems & Procedures 
Analysis 

Domestic Arts 

Beauty Care 
& Personality 
Dressmaking 
Etiquette 
Flower Arranging 
Hostess & Entertaining 
Interior Decorating 
Pattern Designing 


Purchasing & Supply Mgt. Cutting & Drafting 


Drawing Office Practice 
& Machine Design 
Jig & Tool Design 
Machine Drawing 
Reading Blueprints 
Sheet Metal Drafting 
Structural Drawing 
Surveying & Mapping 

Diesel Engines 

Stationary Diesels 
Basic Diesel Engines 
Highspeed Diesels 
Internal Combustion 
Engines 

Electrical 

Electrical Motor Repair 
Electrical Mechanics 
Industrial Electricians 

English & Writing 
Freelance Journalism 
Introductory English 
Professional Writers 
Script Writing 
Short Story Writing 

Engineering Certificates 
Boiler Attendants 
Boiler Inspectors 
Steam Engine Driver 

General Courses 

Amateur Radio 
Fire Engineering 
Photography 
Shorthand-Typing 
Small Boat Sail 
Textiles 


High School 

Educational Dip. or Cert. 
Foreign Languages 
Higher School Cert. 
Senior-Leaving 
Matriculation 
Mathematics 
Nurses, Police & 
University Entrance 
School Certificate 


Mechanical 

Electric & Gas Welding 
Faim Machinery 
Hydraulic .& 

Pneumatic Power 
Mechanical Engineering 
Plumbing 

Production Engineering 
Quality Control 




Safety Engineering 
Value Analysis 
Vibration Analysis 
Workshop Practice 


Refrigeration & 
Air-conditioning 
Air-conditioning 
Domestic Appliances 
Heating & Ventilation 
Refrigeration 


Sales & Marketing 

Company Representative 
Comprehensive Selling 
Creative Salesmanship 
I.S.M. Exams 
Marketing Management 
Market Research 
Public Relations 
Retail Merchandising 
Sales Management 


Tertiary Level 

Advertising Institute of 
Aust. (A.A.I. Aust.) 

Chartered Institute of 
Secretaries (A.C.I.S.) 

Commercial Education 
Society Diploma in 
Accountancy (Dip. Ac) 

Institute of Affiliate 
Accounts (I.A.A.) 

Institute of Automotive 
Engineers (M.l A.M.E.) 

Institute of Business 
Administration (A.I.B.A.) 

Inst, of Club Managers & 
Secretaries (M.I.C.M.S.) 

Institute of Mercantile 
Agents (A I M A.) 

Inst, of Personnel 
Management (Australia) 
(A.I.P.M.) 

Institute of Public 
Relations (Certificate 
Exam) 


Institute of Radio and V 
Electronics fng. 
(A.I.R.E.E.) 

Inst, of Sales & Marketing 
Executives (A.I.S.M.) 
Office Managers' Dip. 
(M.C.E.S. (O.M.)) 

TV, Radio Electronics 

Basic Electronics 
Colour TV Servicing 
Computer Technician 
Electronics 

Electronics Technology 
Fundamentals of 
Electronic Computers 
Hi-Fi & Sound Systems 
Industrial Electronics 
Maintenance of 
Electronics Equipment 
Radio & Television 

Engineering & Servicing 
Transistor Radio 
Circuits 


ng 


Chemical 

Chemical Engineering 
Industrial Chemistry 
Instrumental Laboratory 
Analysis 
Plastics 


Drafting 

Architectural Drawing 
Builders’ Plan Drawing 
Construction Draftsmen 
Draftsmanship (Mech. 
Arch. Elect. Etc.) 


General Education 

Calculus 

Economics 

Introductory Psychology 
Logarithms 
Report Writing 
Reading Improyement 


POST THIS COUPON TODAY 


INTERNATIONAL CORRESPONDENCE SCHOOLS. DEPT- S72 
400 PACIFIC HIGHWAY. CROWS NEST- TEL- 43 2121. 


Please send me, without cost or obligation, the ICS book on 


Name IMr.. Mrs.. Miss) 

Aae 

please print 

Address 

Postcode 

Phone 

Occuoation 

npot S75 

II the course of your choice Is not listed, nominate the course you want. 



95-97 REGENT STREET, REDFERN, 
N.S.W. 2016. TELE: 69 5922 


NATIONAL SEMICONDUCTOR Pro- 
ducts. We are pleased to announce that 
WE carry the full range of Digital St 
Linear Integrated Circuits of this proven 
and reputable Company at the best 
'Value for money' prices. Details St full 
prices can be obtained on request by 
sending self addressed envelope. 


COMPONENT PACS 


NOW ACCLAIMED for 

the largest and cheapest 
range of electronic conv 
ponents in the country. 
Thousands of "Off the 
Shelf' bargains Look in 
. . . Browse around . . . 
Save Cash. No obligation to 
purchase. 


COMPAQ A real money^saver. Guaranteed value over $10. Consisting of 
complete etching kit, 4 pieces of P.C. board, 4 trimpots, 20 assorted poly & 
styrene capacitors, 30 assorted Va 8- ’^th watt resistors, 10 assorted 
electrolytic capacitors 84 spring loaded terminals. Only $6.00 + 50c post 


VARIPAC 6 assorted Wire-wound potentiometers by Colvern 8 I. R. H. 
These normally cost $1.50 ea. Sure-fire value at only $3.00 -F 20c post 


SEMIPAC50 assorted NPN, PNP silicon 8 germanium transistors, signal 8 
high-speed switching diodes and 3 watt Zener diodes. Normal value of 
these would be in the region of $25. Only $10.00 + 25c post 
CAP-PAC 50 assorted High grade Bectrolytic capacitors. All useful values 
andnojunk. From1mdto10,000mfd,3vto50v. Fantastic value. $10.00 -f- 
40c post 


BEYPAC Consisting of 50 assorted BEYSCHLAG resistors. One of the best 
resistors In the world. A special offer of %th, % 8 1 /3rd. watt resistors In 
1% 8 2% tolerance. You cannot buy these under 15c each. Only $2.50 
post free N.S.W. Other States 25c post 


All the components offered in the above pacs are guaranteed NEW 8 
UNUSED. 


WISHING ALL OU R CLIENTS A VERY HAPPY XMAS A 
PROSPEROUS NEW YEAR 


A FIRST FROM MjS. COMPONENTS . . . 

D.I.P. PLUG BOARDS. The latest Innovation from VERO Electronics. Maybe 
used for mounting 8 Inter-connecting dual-in-line packages for development 
applications, as well as production runs where variations of the basic design 
may be required. The layout pattern permits the mounting of packages having 
any number of terminations provided they are on 0.1" centres. D.I.P. Boarcte 
are punched overall with a matrb< of holes on 0.1" centres ready to accept dual- 
in-line packages or I.C. sockets. Types available: 12759-3.8" x 2.75" Price 
S3.25 + 10c post 

11821 — 6.5" X 4.5". S535 -f- 15c post Handles to match to fit on either Card 
In Black, White, Signal Red, Sky Blue, Pea Green 8 Yellow. 

Pt Na 10037 Clip on. Price 50c ea. + 10c post 



Worth waiting for. 
The M.S. Com¬ 
ponents Catalogue. 
Ready Mid 1973. Full 
of Bargains, In¬ 
formation, thousands 
of items. Please do 
not send any money 
yet, as this is purely 
advance notification. 



Data sheet of the full range of D.I.P. 
Boards 25c each. 


STEREO TAPE ADAPTOR KIT 


Kit consists of all necessary components 8 instructions to construct this 
unit which is designed to operate with the "VORTEX" Stereo Cassette 
Deck. 

Technical data: 2 channel amplifier internally equallised to accept signals 
from tape heads 8 converts It to feed any amplifier system. Max. output 
200mV. Freq. response 25Hz to20KHz. Power requirements are 18 volts 


at 6ma, which can be supplied by 
S6.25 -f25c post 


SCOOP PURCHASE!! 



X 9v batts. Complete kit of parts 


'VORTEX' Stereo Cassette Deck 
mechanism with Tape eject facility 
and resettable counter, ^sily oper¬ 
ated by 5 push-button (Piano key) 
controls, and includes High quality 
"ALPS" recording or playback 
head 8 erase head. Tape speed 
4.76cm (1-%") sec., plus or minus 
1.5'% Wow 8 flutter less than 
0.25% Operates on 230 to 250V 
A.C. FANTASTIC VALUE at only 
$29.00 -F 50 c post 
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VARIETY FARE . . . cont. 


Kert, Linda Bennet and Robert Guillaume. 
As a disc, this failed to impress me, and I 
imagine that it would be of more interest 
had I seen the original show. So far, there 
has been no indication that anybody plans to 
show it here, but there is still time. The 
sound is not above criticism — distortion is 
quite noticeable in some tracks. (H.A.T.) 

★ ★ ★ 

UNDER MILK WOOD, by Dylan Thomas. 
An original cast recording of the 
premiere performance in New York, 
May 14, 1953, with the author and a cast 
of five actors. Caedmon (Phonogram 
Recordings), mono only TC 2005. Two 
disc set in folding sleeve. 

Interest in Dylan Thomas’s great 
masterpiece is high at the moment, not only 
because of the Burton/Taylor/O’Toole 
film, but also, unlikely as it may seem in 
view of the bawdy nature of the work, 
because it is one of the works allotted for 
study in the NSW high school curriculum for 
1973. This version, with the author taking 
four parts, must be regarded as definitive, 
and also gains immeasurably from Dylan’s 
rich, rolling voice. The recording itself has 
an interesting history, in that it was made 
by an amateur who just happened to have a 
tape recorder on hand. The recording 
technique was crude — the microphone was 
just placed on the floor in the centre of the 
stage. Despite these deficiencies, the 
recording is surprisingly good. Every word 
is clearly discernible and aqdience noise is 
minimal. Which is just as well, since this is 
the only recording available of the author in 
his own work. He died before a professional 
recording planned for the work could be 
taken. 

However, this version should be sufficient 
for anybody. The acting and diction 
throughout are superb, and the effect of 
Thomas’s melodious language and 
evocative phraseology is close to sheer 
magic. A ftdly professional recording would 
have been preferable, naturally, but we 
must be grateful that a lucky accident 
secured for posterity this premiere 
recording. (H.A.T.) 

★ ★ ★ 

SUPER STAR SOUND — Latin Voices and 
guitars. Caterina and Silvio. Stereo, 
Decca, SKLA 7685. 

The information given on the sleeve omits 
the vital fact that the performers here are 
the Valentis — brother and sister. In view of 
the international fame they have achieved, 
and particularly Caterina, this appears to 
be a particularly stupid omission. However, 
if you have heard them perform before, 
there is no mistaking the polished 
professional of both, and the particular 
qualities of Caterina’s style which have 
made her world famous as a solo performer 
— her immaculate diction, timing and 
phrasing. 

Although this disc was made in Germany 
and Caterina speaks German like a native 
(she is fluent in some half a dozen 
languages) she sings mostly in Spanish and 
Portuguese here, with just one number in 
English. 

The titles; Una Lagrima del Tuo Dolore — 


Juegos Probidas — Moto Continue — Mario 
Nimguem — Quando Sali de Cuba — La 
Playa — Lapinha — Do You Know the Way 
to San Jose — El Condor Pasa — The 
Shadow of Your Smile — Ayer — Reza una 
Oracion — Samba em Preludio — Ponteio. 
The sound quality is as good as one could 
wish for, and the stereo spread is wide and 
even. (H.A.T.) 

★ ★ ★ 

UPON A TIME . . . TALES FOR 
CHILDREN. Adapted from the tales of 
Hans Christian Andersen by Robert 
Young. Narrated by Susan Tracy. Music 
composed and conducted by Bob Adams. 

This timely release will probably be 
welcomed by many a harassed auntie and 
uncle wondering what to give nephews and 
nieces for a Christmas gift. It contains 
dramatisations of two popular tales — The 
Nightingale and The Princess and the 
Swineherd. Some of the acting sounds a bit 
amateurish, but young listeners will 
probably be quite unaware of this. Some 
charming music has been specially com¬ 
posed for this recording, and the cover 
artwork is appropriately whimsical. The 
recording is of good quality, and at $2.75 the 
price should be right for most Ctu*istmas 
budgets. (H.A.T.) 

★ ★ ★ 

SAMMY DAVIS JR. NOW. Stereo MGM 
(Phonogram Recordings) 2315 104 

Sammy Davis Jnr’s success in the show 
business and films world, despite his ob¬ 
vious physical limitations is a demon¬ 
stration of the triumph of talent over 
ugliness. He is the all-round entertainer — 
actor, singer, dancer, raconteur — perhaps 
a few more that I cannot call to mind. 
Unfortunately the limitations of the sound- 
only disc permits only a few facets of his 
multiple talents to be displayed, but this will 
not prevent his admirers from buying this 
disc. 

The tracks here are: The Candy Man — 
This Is My Life — I Am Over 25, But You 
Can Trust Me — Have a Little Talk With 
Myself — Willoughby Grove — Take My 
Hand — I’ll Begin Again — I Want To Be 
Happy — McArtiiur Park — Time to Ride — 
John Shaft. Presumably these tracks are 
collected from various sources and the 
sound, though generally of good standard, is 
not quite equal to today’s best. (H.A.T.) 

★ ★ ★ 

REGINALD PORTER-BROWN In 
Australia. Stereo, Troubador TCS-026. 
(Troubador Records Pty Ltd, PO Box 41, 
Balmain 2041.) 

English recital organist Reginald Porter- 
Brown readily qualifies for the description 
“The organist extraordinary.” While his 
background covers formal and popular 
music, the impression from this recording 
is that he is never content to do the ex¬ 
pected. Over and above the arrangements, 
the music is played on four different organs, 
as pictured on the jacket: 

On the grand organ, Sydney Town Hall: 
Ride of the Valkyries — Finlandia — Tuba 
Tune. On the Marrickville Town Hall 
Wurlitzer: Evensong — Smile — Sylvia — 
Willie Tell. On the Christie, St Columba’s 
C^iurch, West Ryde: Bells Across The 
Meadow. On the Thomas Palace III: Sleepy 
Shores. 

Overall, I would rate this as primarily an 



Ideal Christmas 
Presents 

AH written by the Technical 
Staff of "Electronics Australia." 

• BASIC ELECTRONICS | 

An easy-to-read introduction ^ 
to this fascinating subject. 

Start knowing nothing; finish sjSl 
up building practical projects. 

• HiFi-STEREO Handbook i 


Written expressly for the 
music lover who wants to 
select, buy and understand 
modern HIFi Stereo equip¬ 
ment. 

Fundamentals nf 
SOLID STATE 

Explains the basic concepts of 
solid-state technology without 
complex maths. Written for 
the engineer, serviceman, en¬ 
thusiast. 

An Intrndnction tn 
DIGITAL ELECTRONICS 

Discover the principles of logic 
circuits, digital computers and 
instruments. Valuable reading 
for students and hobbyists. 

Please send me copies of: 

□ BASIC ELECTRONICS 
ni HiFi-STEREO Handbook 
|—] Fundamentals of 






o 


SOLID STATE 

An Introduction to 
DIGITAL ELECTRONICS 


Tick the book or books you require and, 
for each, enclose $2.00 plus 30c pack and 
postage to any address in Australia. 
Overseas buyers should estimate ad- 

KS ditional postage on basis of 13oz posted 
weight. Please enclose only cheque, 
money order, Australian Postal Order, 
&c., NOT CASH. Address and make 
payable to: 

^ ELECTRONICS Australia 

JgK PO Box 157, Beaconsfield 2015. 

AUSTRALIA. 

5 ^ 

^ NAME. 

^ ADDRESS. 

m . 

^ POSTCODE. 
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Make 

music- 

not 

noise 

You may not realise it, but until now, 
even the best tape decks allowed 
a degree of noise during recording 
and playback. This may have 
been all right for conventional tapes, 
since they were far from perfect. 

But with the recent introduction of 
the low noise/high output tapes, 
it's no longer permissible. 

Which brings us to a new generation 
of decks by TEAC. And TEAC calls 
them Superior Sound/Low Noise decks: 
decks designed to get the most out of 
the low noise tapes as well as the 
conventional types. 

Five of these new generation decks 
are described here. If you'd like 
to know more, write to us and we'll 
send you the TEAC Catalogue, 
price list and franchised dealer list 

TEAC 



Stereo Tape Deck 
Model A-3300 

• Reel size 7" • Tape speed 
3% ips and VA ips • Triple 
motor mechanism • Wow and 
flutter .06% at VA ips 

• F/R 25 to 24,000Hz 

• S/N Retio 55 dB 



Automatic Reverse Stereo 
Tape Deck 
Model A-1250 

• 3 heads-4-head function 

• Reel size 7" • Tape 
speed 3% ips and 772 ips 

• Triple motor mechanism 

• Wow and flutter .08% at 
772 ips • F/R 30 to 22,000 
Hz at 772 ips • S/N 

Ratio 55 dB 


A SOUND IDEA 


Bi-directional record 
and playback tape deck 
Model A-4070 

• 4 Ferrite heads (6 head 
function). • Reel size 7" 

• Tape speed 3% ips and 
772 ips • Triple motor 
mechanism • Wow and flutter 
.06% at 772 ips o F/R 25 to 
24,000Hz at 772 ips 

• S/N ratio 58 dB 



Stereo Tape Deck 
Model A-1230 

• 3 heads-4-head function 

• Reel size 7" • Tape speed 
3% ips and 7)4 ips • Triple 
motor mechanism • Wow and 
flutter .08% at 772 ips 

• F/R 30 to 22,000Hz at 
772 ips • S/N Ratio 55 dB 



Combination Head 
Stereo Tape Deck 


Model A-1030 

• Reel size 7" • Tape speed 
3% ips and 7)4 ips • One 
motor mechanism • Wow and 
flutter .08% at 7)4 ips 

• F/R 30 to 22,000Hz 

at 772 ips • S/N Ratio 55 dB 

• Auto Shut-off 


Australian Distributors: Australian Musical Industries Pty. Ltd., 155 Gladstone St, South Melbourne Vic., 3205. Ph. 69 7281 
AM! I45 619 Pacific Highway, St. Leonards, NSW2065 Ph. 439 5752 
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VARIETY FARE . . . cont. 


album for enthusiasts, with the emphasis on 
the instruments, the player and his quite 
unusual approach and exceptional 
technique. The variety may be a bit much 
for those who are primarily interested in 
music of one particular kind. 

Technically, the recording is quite okay, 
although the stereo spread is more obvious 
in some tracks than others. (W.N.W.) 

★ ★ ★ 

PICTURES AT AN EXHIBITION 

(Moussorgsky); DANSE MACABRE 

(Saint-Saens); OVERTURE “LE 

CARNAVAL ROMAIN” (Berlioz). 

Concertgebouw Orchestra, Amsterdam, 

Bernard Haitink. Stereo, Philips 

Universo series 6580-059. 

Anyone who does not already have in their 
collection Moussorgsky’s “Pictures,” or¬ 
chestrated by Ravel, would do well to 
consider this budget-priced Philips release. 
The performance is dynamic, the sound is 
good and the pressing free from noise and 
distortion. 

Without seeking to list the “Promenade” 
segments, the pictures include: The Gnome 

— The Old Castle — Tuileries — Bydlo — 
Ballet of The Unhatched C!hicks — Two 
Polish Jews — Limoges — The Catacombs 

— The Hut On Fowl’s Legs — The Great 
Gate Of Kiev. 

For good measure, side 2 offers “Danse 
Macabre” and “Le Carnaval Remain.” 

If I had any criticism to offer, it would be 
that the jacket notes read too much like a 
history lesson and make only incidental 
reference to the music. A pity, because 
there is plenty of room to have added a few 
remarks about Hartmann’s pictures as was 
done, for example, in the (Command ver¬ 
sion. (W.N.W.) 


Hit Tune Smorgasbord 

MILLION DOLLAR MEMORIES. Stereo, 
Reader's Digest/CBS 9-record 
boxed set. Various artists and or¬ 
chestras 

The problem of reviewing a Reader's 
Digest boxed set is rather like that of 
reporting on a king-size smorgasbord; you 
can't possibly sample everything, so you 
pick your way around and take the rest on 
trust and appearance. 

The theme of this particular set is “30 
years of great hits from the top stars". The 
thirty years beglns^wlth the period 1941-3 
with names like Peggy Lee, Frank Sinatra, 
Benny Goodman, Harry James, Kay Kaiser 
and others. Then follows 1944, with more 
Harry James, Woody Herman, Xavier Cugat 
and Doris Day. 

Each successive side Introduces another 
year or so, right through to 1969-71 with 
Love Story (Tony Bennett) — What Are 
You Doing The Rest Of Your Life (Percy 
Faith) — A Boy Named Sue (Johnny Cash) 
— Close To You (Johnny Mathis) — 
Raindrops Keep Falling (Ray Conniff) — 
Bridge Over Troubled Water (Andy 
Williams). 


HAMMOND HITS THE HIGHWAY. Harry 
Stoneham. Stereo, EMI Studio 2. TWO- 
375. 

Over the years Harry Stoneham has 
gained vast experience providing the 
musical backbone of many big-time 
recording sessions. More recently he has 
emerged as a featured artist in his own 
right. Here on the Hammond he is front man 
for a small combo intertwining popular 
melodies with a rhythm background and 
other assorted orchestral sound. 

There are eleven tracks on the two sides, 
carrying excerpts from twenty-seven titles; 
Here are just a few of them: Mana — 
Welcome To My World — Pink Panther 
'Theme — 'Tijuana Taxi — 'Those were 'The 
Days — 'Troika — Dancing In 'The Sun — 
Aquarius — Tabu — Quiet Village — 
Avenger’s Theme. 

'The performance is good, the quality is 
good. It’s a matter of whether the music 
pleases. (W.N.W.) 

★ ★ ★ 

LA FLUTE INDIENNE. Alfredo de 
Robertis with Los Argentinos. Stereo, 
Interfusion (Festival) SI'TFL 934250. 

LA FLUTE INDIENNE. Guillermo de la 
Roca; Los Calchakis; Los Guacharacos. 
Stereo, Barclay (Festival) SBCL 934564. 

Here are two intriguing discs of music 
from the Andes region of South America, in 
which elements of the ancient Indian 
civilisation and their Spanish conquerors 
have combined.to produce a hybrid style of 
delightful freshness and originality. 'The 
leading instrument in both discs is the 
vertical reed flute which, as the sleeve note 
tells us, “is capable of producing a diverting 
sound ranging from the merest peep to 
soprano and baritone. In both discs, it is 
supplemented by percussion instruments 
and guitars. 

The melodies, which may be traditional 


With an average of at least six tracks per 
side, you get about 110 tracks in all for your 
outlay. No less Important is the fact that 
Reader's Digest have marshalled familiar 
songs, familiar artists and familiar or¬ 
chestras. As I type this, Vic Damone is 
singing “Glgi" very pleasantly Indeed. 

By limiting the period to 1941 CBS 
engineers have saved themselves too many 
headaches with recording quality. The 1941 
sound lacks the sparkle and the genuine 
stereo of 1971 but It is completely free from 
background noise. The casual listener may 
not even notice the difference. (By the 
way, Ezio Pinza has just finished “Some 
Enchanted Evening" and Frankie Lane is 
singing “Mule Train"; next in line is Patti 
Page with “Mockin' Bird Hill"). 

The tracks are “programmed" so that 
playing the stack from sides 1 will take you 
from 1941 to 1953. Flip and re-stack with 
sides 2 uppermost and you'll get 1954- 
1971. It's a lot of music to buy in one 
venture but. If it's the music you like. It'll 
keep your ears busy for quite a few hours! 

Almost needless to say, the packaging Is 
excellent. (W.N.W.) 


WATTSio 

gi>^forXTOs. 

What do you give the hi-fi enthusiast 
for Xmas? This is always a problem 
. . . but, at last, a highly satisfactory 
solution has been found. Watts record 
cleaning equipment. Now you can give 
a present that offers immediate and 
lasting pleasure without involving 
excessive outlay! 



The most popular Waits record 
cleaner is the remarkable “Dust-Bug” 
which automatically cleans the record 
as it plays. Static charges are re¬ 
moved simultaneously ... the “Dust- 
Bug” costs only $5.60.* 



New records are kept like new with 
the Watts “Disc Preener”. All dust 
is collected from the record surface 
simply by holding the Preener as the 
record revolves. This effective unit 
costs onlv 82.10.* 





Keeping new records as-new and 
restoring fidelity to older discs is a 
job for the Watts “Manual Parastat 
Mk. IIA”. Where pick-up pressure 
is less than U grams the “Manual 
Parastat” is essential, for even the 
most minute particle of dust or dirt 
will adversely affect performance. 
Price of the Watts “Manual Para¬ 
stat” is $13.80.* 

Watts record maintenance products 
are available at all franchised 
Bleakley Gray dealers. 

* Prices quoted are suggested consumer 
prices only. sc.wxa 
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The Plessey X30 
dome tweeter 

This is not just another high frequency 
speaker. It rs a true high fidelity 
tweeter that can lift the performance 
of your present speaker system to 
a new high level. In fact, the Plessey 
X30 dome tweeter can add new 
brilliance to any speaker system- 
iO^, new or yet-to-be-built. 

Here’s why: 

Superb frequency response. The X30 

tweeter has a smooth response to 
beyond 30 kHz. 


Ultra-wide dispersion. The X30 dome 
configuration provides up to 180® 
dispersion of the high frequencies. 

Optimum clarity and extra brilliance. 

The excellent transient response of 
the X30 is due to the very low mass of 
the moving system-an epoxy 
impregnated voice-coil on a multiturn 
polycarbonate former brings Its total 
weight down to the all-time-low of 
only 0.3 grammes! 


High power handling. The X30 has 
excellent performance in systems over 
a wide variety of power handling 
capacities. 

Non-metallic loading plate-eliminates 
flux leakage, improves efficiency. 

Plessey X30 dome 
tweeters are available 
in pairs from ail leading 
Hi Fi stores and come 
with full instructions, 
including details of a 
self contained tweeter 
array which can be 
used in conjunction with 
enclosures. 


PLESSEY 

Rola 





existing 


Plessey Rola Pty. Limited The Boulevard, Richmond, Victoria, 3121. Telephone 423921. Telex 30383. N.S.W. P.O. Box 2, Villawood, 2163. Telephone: 720133 


Distributors: N.S.W.: General Accessories. La\vrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. 

Vic.: Lawrence & Hanson Pty. Ltd., General Accessories. Radio Parts Pty. Ltd. Old.: General Accessories. The Lawrence & Hanson Electrical Co. (Qld.) Ltd. 

S.A.; General Accessories. Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania. 
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VARIETY FARE . . . cont. 


nature music handed down to successive 
generations are particularly pleasant 
listening. Unfortunately, there is no in¬ 
formation to enlighten the curious listener, 
and only the names of the tunes are given. 
The recordings are clean and lifelike. 

As a change from the commercial 
material which forms the bulk of popular 
music on disc today, these recordings are 
worth considering. If your dealer has them 
in stock, ask for a sampling — you may find 
a new musical interest. (H.A.T.) 

★ ★ ★ 

RUDDIGORE — Gilbert and Sullivan. 
Soloists and the Glyrtdebourne Festival 
Chorus; The Pro Arte Orchestra; con¬ 
ductor, Sir Malcolm Sargent. Stereo, 
World Record Club, S / 4387-B. Two 
records. 

Old World Record Club members will 
recognise this two-disc set as a hardy 
perennial which has been in the club 
catalogue for some ten years. In fact, it is 
one of a series made by the same artists, 
which have been an annual feature of the 
WRC programs. The plain fact is, there is 
very little other G&S to choose from, an as 
far as I know this is the only recording of 
“Ruddigore” currently available. 

However, the age of the recording is no 
great drawback. The sound is acceptably 
clean, with minimal distortion; and the cast 
includes the veteran G&S performer George 
Baker as Sir Ruthven Murgatroyd, as well 
as such noteworthy names as Richard 
Lewis (Dauntless), Owen Brannigan (Des- 
pard Murgatroyd), Elsie Morrison (Rose 
Maybud), Monica Sinclair (Dame Hannah) 
and Elizabeth Harwood (Zorah). A cast as 
eminent as this can be relied upon to 
provide a performance of high standard, 
and in fact this is a thoroughly enjoyable 
performance which discriminating 
Savoyards should find entirely satisfying. 
(H.A.T.) 

★ ★ ★ 

GREAT PIANISTS OF THE WORLD. The 
HMV Treasury series. Mono only. HLM 
7008. 

Despite the somewhat misleading title — 
which should be “Great Pianists of the 
Past”, as all of them are dead, this is a disc 
which can be warmly recommended. 

Represented here are Myra Hess (Sonata 
in G major — Scarlatti) — Edwin Fischer 
(Turkish Rondo — Mozart) — Artur 
Schnabel (Impromptu in G flat — Schubert) 

— Wilhelm Backhaus (Intermezzo in B flat 
and Capriccio in B minor — Brahms) — 
Egon Petri (Faust Waltz — Gounod / Liszt) 

— Alfred Cortot (Nocturne in E flat — 
Chopin) — Dinu Lipatti (Alborada del 
Gracioso — Ravel) — Walter Gieseking 
(The Girl with the Flaxen Hair and La Plus 
que Lente — Debussy) — Benno 
Moiseiwitsch (Preludes in C sharp minor, G 
sharp minor and B minor — Rach¬ 
maninoff). All old recordings, of course, 
recorded over the period 1929 to 1950, so 
don’t expect hi-fi. Are these former 
“greats” better performers than the top- 
ranking performers of today? People of my 
generation will probably think so, and I 
imagine the major appeal of this disc will be 
to them. (H.A.T.) 


THE WORLD OF BAROQUE. The Stuttgart 
Chamber Orchestra, conducted by Karl 
Munchinger. Stereo, Decca SPA 129. 

One of the Decca “World Of . . .” series 
priced at only $2.75, this selection of popular 
items of baroque music, played by the Bach 
specialists named above can be regarded 
as a first class bargain. Unlike many other 
releases in the cheaper labels, this selection 
seems to have been extracted from recent 
recordings, and the sound is consequently 
very good. The playing itself is virtually 
faultless, and if the following program 
appeals, buy with confidence: 

Spring from “The Four Seasons’’ 
(Vivaldi) — Brandenburg Concerto No. 2 
(Bach) — Air on the G String (Bach) — 
Badinerie from Suite No. 2 (Bach) — Sonata 
XHI (Gabrielli) — Christmas Concerto 
(Corelli) — Concerto Armonico No. 2 
(Pergolesi). A pleasing blend of the 
familiar and the unfamiliar. (H.A.T.) 

★ ★ ★ 

VON SUPPE OVERTURES. The London 
Festival Orchestra, conducted by Robert 
Sharpies. Stereo, Decca PFS 4236. 

Four of Von Suppe’s most popular 
overtures are included here; Light Cavalry 

— Poet and Peasant — Morning, Noon and 
Night in Vienna — Pique Dame. Not a 
particularly generous program for an LP, 
but certainly one which should give a great 
deal of pleasure when played as well as here 
by the London Festival Orchestra. The 
Decca Phase 4 recording is of the high 
standard of excellence we have come to 
expect from this label. (H.A.T.) 

★ ★ ★ 

THIS IS PETER NERO. Peter Nero, piano, 
with various groups and orchestras. 
Stereo, RCA VPS-6049. Two disc set in 
folding sleeve. 

I have always appreciated the keyboard 
artistry of Peter Nero, but more par¬ 
ticularly in his earlier discs, from which 
this selection is taken. His later discs tended 
to sound top commercial. I would regard the 
following tracks as being from his prime 
recording period — which may possibly be 
anticipating events too much, as he no doubt 
still has many years of active recording still 
to go. 

Whichever way you look at it, this 
selection makes for very pleasant listening; 
Sweet Georgia Brown — The Girl From Ipa- 
nema — Take the “A” Train — Thou Swell 

— More — I Got Plenty o’ Nuttin — Three 
Coins in the Fountain — On the Street 
Where You Live — Pink Panther Theme — 
The Impossible Dream — Autumn Leaves 

— Days of Wine and Roses — What Kind of 
Fool Am I — Chim Chim Cheree — 
Canadian Sunset — Guantanamera — Alfie 

— A Taste of Honey — Never on Sunday — 
All the Things You Are. In all, 20 tracks, and 
every one worth hearing. Sample where you 
will. The sound is right up to standard. 
(H.A.T.) 


Looking for a Christmas 
Present for a HiFi Enthusiast? 
Fill in the coupon on page 137 
for a copy of the HiFi Stereo 
Annual. $2.30 posted. 


"INNERBOND" 

(Regd.p 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption. 
"INNERBOND" is light, clean, dust-free and 
easy to handle. Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration. 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or fungus and is vermin 
repellant; "INNERBOND" at 16oz sq. yd. has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en¬ 
closures for sound absorption. 


If unobtainable 

For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 

PTY.LTD. 

87 JAMES STREEt/lEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 
Phone: 56 2780. 


LEISTER 

HOT AIR 

UP TO 600"C 



Shrink soldering with the 
versatile LEISTER KOMBI 
Hot Air gun. Variety of 
attachments, countle?s|^ 
applications. 

Ask for brochure Cl from 

PLASTRAL 

TRADING 

CO. PTY. LTD. 

61-63 Euston Rd., Alexandria, 
NSW, 2015. Phone: 51-8681 
163 St. George's Rd., 
Northcote, VIC.,3070. Phone: 48- 7213 
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When you’re considering the 
purchase of a complete new 
stereo system, the control 
amplifier is the key to the 
whole program. So it’s worthy 
of detailed analysis. 

There are six audibly 
superior control amplifiers in 
the Sansui range . . . from 
30 watts RMS to 100 watts 
RMS. All feature all-silicon 
transistor design — and 
distortion is considerably 
less with Sansui control 
amplifiers, as output stages 
are semi-complementary 
Darlington designs without 
input or output transformers. 
Transformers have always 
caused some distortion 
problems in amplifier design 
— but not with Sansui! 

The startling difference you 
will notice with any Sansui 
stereo amplifier is the tonal 


quality and the obvious 
dynamic range. In every price 
bracket your new Sansui 
amplifier sounds like a much 
rpore expensive unit. These 
are not idle words. In the 
review of the least expensive 
Sansui amplifier, the AU-101, 
a leading Australian journal 
said few amplifiers, 

regardless of price, give an 
overall test result as good as 
this”. Another review said . . . 

. . better than most other 
amplifiers at twice the price”. 
With those comments made 
about the AU-101 
(recommended price $149) 
can you imagine how effective 
the other models in the Sansui 
range are? With more power 
and, let’s face it, higher 
price tags? 

Let’s look at the complete 
Sansui stereo amplifier range: 


MODEL 

POWER RATING 

FREQUENCY RESPONSE 

REC. PRICE 


at 8 ohms. 



AU-101 

30 watts RMS 

20-60,000 Hz. ± 2 dB. 

$149 

AU-505 

50 watts RMS 

20-60,000 Hz. ± 2 dB. 

$199 

AU-555A 

50 watts RMS 

20-40,000 Hz. ± 1 dB. 

$237 

AU-666 

70 watts RMS 

10-40,000 Hz. It 1 dB. 

$325 

AU-888 

90 watts RMS 

10-70,000 Hz. It 1 dB. 

$403 

AU-999 

100 watts RMS 

5-100,000 Hz. ± 1 dB. 

$460 


IMPORTANT: All prices are recommended prices only. The actual cost can 
well be less — as trade-in valuations can make a world of difference. See 
your Bleakley Gray franchised dealer! 


Bleakley Gray Corporation Pty. Limited, 
23 Elizabeth Street. Melbourne. 3000. 


Bleakley Gray Corporation Pty. Limited, 

23 Elizabeth Street, Melbourne, 3000. 

Please send me complete details about the Sansui amplifier Model 
and the name of my nearest Bleakley Gray dealer. 


NAME 

ADDRESS 


POSTCODE 


SajtsuL 


Sansui Distributors: Australia, excluding W.A.: 

Bleakley Gray Corporation 
Pty. Limited. 

Head Office: 28 Elizabeth St.. Melbourne, Vic. Tel. 63 8101*, 
Telex 31904; Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. 
Tel. 40 4522*: Canberra Office: 25 Molonglo Mall, Fyshwick, 
A.C.T. Tel. 95 6526; Adelaide Office: 301 South Terrace, Ade¬ 
laide, S.A. 5000. Tel. 23 6219. INTERSTATE REPRESENTATIVES: 
N.T.: Pfitzner’s Music House, Smith St., Darwin. Tel. 3801; 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Bris¬ 
bane. Tel. 58 1422; Tas.: K. W. McCulloch Pty. Ltd., 57 George 
St., Launceston. Tel. 2 5322. 

W.A. DISTRIBUTORS: 

Atkins Carlyle Limited, 1-9 Milligan St.. Perth. 6000. Tel. 22 0191. 


Sansui equipment is manufactured by:- 
Izumi, Suginami-Ku, Tokyo, Japan. 


Sansui Electric Co. Ltd., 14-1, 2-chome, 

















ALSO RECEIVED .... 

The following discs have not been played 
all through, but have been sampled to 
assess technical quality. Unless otherwise 
stated, they may be assumed to be 
technically satisfactory. CHRIS KIRBY 
AND MANY OTHERS. Festival, Stereo 
SFL 934567. Ventriloquist Kirby and his 
dummy Terry in some of their TV routines. 

YOU DON’T HAVE TO BE BLACK TO 
LOVE THE BLUES. Junior Parker. Negro 
style jazz. Stereo, RCA Victor MGM 502. 
Ten tracks, including Five Long Years — 
Tin Pan Alley — Blue Shadows Falling — I 
Need Love So Bad — Sweet Home Chicago 
— I Like Your Style. 

MEET THE BRADY BUNCH. Stereo, 
Paramount (Festival) SPML 934573. Artists 
of the popular TV series in ten tracks, in¬ 
cluding; We’ll Always be Friends — Day 
After Day — I Believe in You — Time to 
Change — Me and You and a Dog Named 
Boo — Love My Life Away — Ain’t It Crazy. 

Jazz and Rock. . . 

CHARLIE PARKER. Prestige stereo (sic) 
SPR 223 / 4. 

(Hiarlie “Bird” Parker is rising Phoenix¬ 
like to be heard again and there is a demand 
for records which feature performances by 
the long dead alto saxophone player. 

Bird’s phrases keep cropping up in all 
sorts of places. Fred Lipsius of “Blood 
Sweat and Tears” is Parker-influenced. 

Parker’s ability to create improvised 
solos which made sense even though they 
went against the established laws of har¬ 
monic progression, of what seemed “right,” 
electrified audiences the world over. 

The two LPs of this set take their music 
from two periods of Parker. The first is by a 
group which included Miles Davis on 
trumpet and Max Roach on drums. 

The second had Red Rodney on trumpet 
and Roy Haynes on trumpet. There was no 
stereo when these tracks were recorded. 
Wire was the recording medium a lot of the 
time. Consider yourself fortunate to be able 
to listen at all. G.W. 

★ ★ ★ 

SCHOOL’S OUT. Alice Cooper. Warner 
Brothers stereo BS-2623. 

Surrealism has spread from art to rock 
music and one of its exponents is Alice 
Cooper, an American male whose choice of 
name is at once a warning that something 
unusual can be expected. 

The package of Alice’s new record is a 
satirical piece of nonsense; let’s call it a 
contemporary sculpture. The cardboard 
section opens up to become a school desk, on 
a small base. Somebody has slipped a pair 
of paper panties around the LP. 

Then to the record. Unlike Alice’s earlier 
noises, this one is hard driving rock and 
roll. 

Loud, abrasive music issues forth. The 
playing is logical and well-structured. 
“Blue Turk” has jazz style saxophone and 
trombone solos. “School’s Out,” which 
opens the disc is rowdy, rousing and an 
excellent example of all-in rock. Alice’s 
voice is rasping, like Mick dagger on a bad 
day. 

“Public Animal” is another track which 
we imagine is a comment on the education 
system. This has a good electric guitar solo. 
(G.W.) 


A SPACE IN TIME. Ten Years After: 
Chrysalis stereo SCYL 934623. 

Ten Years After appears on the first 
release of a new label in Australia. Alvin 
Lee, the group’s guitarist, leads Leo Lyons 
(bass), Ric Lee (drums) and Chick Chur¬ 
chill (keyboards) through a swinging album 
of rock music. To achieve the “Space” idea 
there is a little electronic carry-on at the 
start of some of the tracks. This does not 
appear to have any relation to the music 
which follows, fortunately. 

“One of These Days” which opens the 
album is not the old-time tune but a new 
composition by Alvin Lee. It settles into an 
easy rock style through tunes like “Let the 
Sky Fall,” “Hard Monkeys,” “I’ve Been 
There Too” and ending with a blowing 
.session called “Uncle Jam” in which the 
musicians all take long solos. (G.W.) 

★ ★ ★ 

JOPLIN IN CONCERT. Janis Joplin. CBS 
S2BP 220095. 

The recording quality on this two-record 
set is variable because the tracks come 
from a collection of tapes held, one 
imagines, in private collections and 
recorded in the first place without thought 
of release as a record. 

The death of Miss Joplin last year came 
as a shock to the record business. She had 
made very few records in proportion to her 
popularity, being one of those outdoor souls 
who did not respond to the claustrophia of a 
recording studio. 

With all sorts of people in the US issuing 
records of their own Janis tapes (quite 
illegal) the record company decided they 
had better meet the demand for Janis 
material with this set. 

Recording roughness doesn’t really count 
alongside spirit and originality of style. The 
reaction between a singer like Janis and the 
Full Tilt Boogie Band on “Kozmic Blues” 
for instance is something which makes 8- 
track tape recorders seem irrelevant. 
Richard Bell warms up with a piano solo 
and the action is on. 

Nick Gravenites performed with Janis 
and we have “Ego Rock” a duet between 
the two. The recordings were made at 
concerts between 1968 and 1970 at Toronto, 
San Francisco, Calgary and elsewhere. 

The two bands used by Janis are the Full 
Tilt Boogie Band and Big Brother. Big 
brother was the harder working group. The 
album is essential listening.(G.W.) 

★ ★ ★ 

MISSISSIPPI. Bootleg stereo BLA 022. 

The lyrics may appear to be naive when 
first you hear them but I believe that the 
Melbourne trio of Graham Goble, Russ 
Johnson and John Mower have a great 
record here. 

It was one of two chosen to launch the new 
Bootleg label. The record was made by Ern 
Rose at Bill Armstrong’s studios in 
Melbourne and keeps up the high standard 
of that centre. Russ Johnson wrote the 
opening tune “Save the Land” and this is an 
expressive song about the environment. 
There is some exciting guitar work. “City 
Sunday” is a short track which could be 
played longer .“Three Days” handles a story 
theme in an autobiographical manner. It’s 
about the profound influence which a 
playing assignment had on the group, 
without giving too much away. (G.W.) 


ATTENTION 

NATSOUND 

SOUND 

DISCOUNTERS 

Have Melbourne's lowest prices on all 
hi-fi audio equipment. AH top brands 
are stocked. If you are considering the 
purchase of hi-fi equipment check the 
NATSOUND price. You will save 
money. Specials this month for 
Electronics Customers include — 

• Peak 8 Watt R.M.S. per channel 

amplifiers $59.95 

• Silcron Turntables belt drive 

$35.00 

• Sansui Tone Arms $25.00 

• Sonics Magnetic Cartridges $6.75 

• Belt Drive Turntable complete 

with arm and cartridge famous 
brand $59.95 

• Sharp 44 Watt Amplifiers $109.00 

• Turntable with ceramic cartridge 

$15.50 

• Digital Alarm Clocks 

$14.75 

• Digital Alarm with 24 hour time 

$17.95 

• 1 Watt Transceivers per pair 

$79.95 

• 50 Milliwatt Transceivers per pair 

$29.95 

• Stanton 500A Cartridges $14.50 

• Sony Cassettes C60 Low 

Noise $1.10 

• Sony Cassettes C90 Low Noise 

$1.65 

less 10% if ordered in quantities 
of 12 

• AmpexC30 2for $1.00 

• Magnavox 8-30 speakers $16.50 

• Magnavox 3TC Tweeters 

$3.20 

• Shure Audio Obstacle Course 

Test Record $7.50 


NAT SOUND 

261 ELIZABETH ST.,MELB. 
67-8158 
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Homer” 2-station $12.75. 
'Sunlite” 4-station $29.75. 
Postage 75c 


NEW RH (Radio House) 
RANGE OF MULTIMETERS 


306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 


MODEL RH-80 $20.00 Packing & Postage 

20,000 Ohms per volt DC. 75c 
10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5,10, 50, 250, 500, 1000. 
AC Volts: 10, 50, 250,‘ 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB -f 62clB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready”-915. 

• Overload protected by dual silicon diodes • Double-jewelled i 2 
per cent meter • ±1 per cent temperature-stabilised film 
resistors • Mirror scale. 


STYLUS PRESSURE GAUGE, Balance type NW-501 


$1.50 

Posted 


MODEL RH-60 $29.00 Packing & Postage 

$ 1.00 


MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled + 2 per cent meter • ± 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale • Instructions for 
operation with circuit diagram. 


SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/ V). 

AC Volts: 6, 30, 120, 300, 1200 
(lOjOOO/ V). 

DCX^urrent: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to 4-17, 31, 43, 
51, 63. 

Accuracy: DC +3 per cent. 
AC ± 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “Eveready” 
915. 


"HANDYMAN" RH150 $11.50 

CHECKED PACKED 
& POSTED $12.00 


SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC CXurent: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —20db, -l-62dB, 0.7KHz. 
Capacitance: .0001, .01, .0025, .25uF 


MODEL RH-20 $15.00 Packing & Postage 

^ 20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, -h22 (at AC / lOV) -H 20, 
-f36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 


Complete with test leads 


50,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25, 2.5,10, 50, 250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 -f62dB. 

Accuracy: DC +3 p.c., AC 
+4 p.c. (of full scale). 

Batteries: Two 1.5V dry 
cells. Overload protected. 


Pocket-size 3V4” x 4V2” x IV4”. 
Instruction sheet and circuit. 


RADIO HOUSE PTY. LTD. 
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PRODUCT REVIEWS 
AND RELEASES 


Eddystone 1 


• II 


a versatile receiver 


The Eddystone Model 1000 is the basic unit of a new series of receivers 
intended for general purpose applications. A companion Model 1001 
provides for crystal control of the local oscillator for spot frequency working 
in the range from 1.6 to 30MHz. 


Coupled with the AGC, the signal handling 
ability for a solid state receiver is as good as 
we have seen. A simple check with a 30% 
modulated signal from a signal generator 
showed that signals up to lOOmV could be 
handled with ease ; in fact we fed in up to IV 
with very little signs of distress. 

A small meter on the front panel serves 
the dual role of carrier level and battery 
condition checking. The meter is not 
calibrated in ‘S’ units but simply calibrated 
0-10. The meter moves readily off the stop 
for a small signal but it takes a very hefty 
signal to get the needle beyond the 9 mark. 

A 3-way toggle switch on the front panel 
has a centre “off” {wsition, checks the in¬ 
ternal battery condition in one direction and 
switches the dial lights on in the other. This 
latter facility is provided to conserve 
battery energy when operating under these 
conditions. However, if the mains supply 



From the Model 1000 it would seem that 
Eddystone’s new series of receivers are 
based on a general purpose “middle of the 
road” concept as far as technical design 
and price are concerned. We understand 
that the series has been designed such that 
any one model can be made up by using a 
combination of modules connected together 
to make the whole. 

The Model 1000 which actually forms the 
subject of this review lives up to the image 
which we have come to expect of Ed¬ 
dystone. The overall appearance is neat and 
attractive and the facilities provided are 
generally adequate for the type of work for 
which the particular unit was designed. If 
one removes the covers, the inside reveals a 
high grade of workmanship. 

Generous use is made of printed board 
modules and the layout is very compact. 
The latter point may not altogether 
correspond to a serviceman’s dream but we 
imagine that very little servicing should be 
reauired. Restringing the dial would appear 
to be a very difficult operation, but here 
again with a good quality cord this should 
not be necessary very often, if at all. 

There are two miniature loudspeakers 
built into the case immediately behind the 
front panel pille. These are sufficient for 
many listening purposes but provision is 
made for connection of an external loud¬ 
speaker system. This facility is in addition 
to provision for headphones. 

The dial is a slight departure from what 
we normally associate with Eddystone. 
Instead of a number of fixed scales, this one 
is arranged so that the scale in use is 
rotated into position in accordance with the 
band selected. This allows for a smaller 
window system and makes dial reading 
much easier. In addition to the calibrated 
scales, a logging scale is provided, ef¬ 
fectively divided into 1000 parts. 

Before leaving the dial and tunmg 
system, perhaps the most severe criticism 
which we have to level against this receiver 
is the very awkward placement of the 
tuning knob. When tuning one constantly 
tends to bark the knuckles against the 
adjacent panel handle. The handles per¬ 
form the useful function of protecting knobs 
etc from damage, as weU as adding to the 
overall appearance. However, the fault just 
described can be most irritating 

A brief look at the specification will give 
some idea of the unit. Frequency coverage 


is from 550kHz to 30MHz in five ranges and 
uses single conversion with an IF of 455kHz. 
Reception modes covered include AM, SSB 
and CW. Power supply is from AC mains at 
100-125V or 200-250V, 40-60Hz and this is 
backed up by an emergency supply from a 
bank of nickel cadmium cells in the event of 
mains failure. The emergency supply is 
good for typically 7 hours of normal 
operation. In addition, an external battery 
supply may be used, either positive or 
negative earth, which would be ideal for 
mobile and portable use. Dimensions are 
335mm wide, 137mm high and 242mm deep. 
Weight is 8.2kg. 

The sensitivity in broad terms is quoted 
as 5uV on the HF bands and 15uV on the 
broadcast band. We would say that this is 
quite conservative; a sensitivity around 
luV on all bands was observed on the review 
model. Two select!vi^ bandwidths are 
available, from ceramic filter units, with 
“wide” quoted as lOkHz at —6dB and 
“narrow” as 4kHz at —6dB. As many be 
expected with a single conversion receiver 
with an IF of 455kHz, image rejection is not 
high. However, rejection is quoted as 50dB 
at 2MHz and 40dB at 18MHz. Frequency 
stability, both mechanical and thermal was 
found to be very good. With a SSB signal 
tuned and a hearty thump on the top of the 
cabinet, only a small change in pitch was 
observ^. 

The AGC performance is very good in¬ 
deed, the audio level being held within 
narrow limits over a wide change in input 
level. However, we noticed that there is 
little difference between the short and long 
AGC time constants, so much so, that there 
may be a fault in this part of the circuit in 
the review sample. 


should fail, the battery immediately takes 
over and one is not aware that this has 
happened. This is an excellent feature but 
it would also be possible for the mains plug 
to become disengaged from the power outlet 
so that the batteries would be left carrying 
the load. Under these conditions, the 
receiver could be left on unintentionally 
with consequent discharge of the batteries. 

The BFO is variable either side of 455kHz. 
A fine tuning control is also provided, a 
feature of particular value for SSB. 

Range 1 covers from 18 to 30MHz and 
even with a dial of fairly high ratio, tuning 
can be quite a delicate matter, particularly 
on SSB. Unless considerable care is taken, it 
is quite possible to tune over a station and 
not be aware of it. 

Tuning an SSB signal correctly with the 
main tuning knob requires some degree of 
skill, and the fine tuning control is intended 
to make up for this deficiency. However we 
found that both the fine tuning and the BFO 
controls are still somewhat too sharp in 
their tuning. Tuning would be considerably 
easier if one of these controls were made to 
cover a shorter range. 

At the time of writing, no circuit is 
available and we are unable to comment to 
any extent along these lines. However we 
have gleaned from what literature is 
available that the front end uses the cascode 
configuration and the mixer is a dual gate 
FET. Some use is also made of ICs. 

Enquiries relating to the Eddystone range 
of receivers should be directed to the 
Australian Importers, R. H. Cunningham 
Pty Ltd, 493-499 Victoria Street, West 
Melbourne. (I.L.P.) 
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NEW PRODUCTS 



Audiosound Amplifier Exceeds Specifications 

Australian made amplifier delivers 38 watts RMS before clipping with one 
channel driven into a 4 ohm load, 28 watts RMS with both channels driven. 
Total harmonic distortion at 20 watts is less than 0.06 percent. 


The Audiosound LD30 stereo amplifier is 
compact and has a pleasant appearance. 
The front panel slopes back at a slight 
angle, and is aluminium screen printed 
black with white lettering. The cabinet is 
teak veneered particle board. 

The overall dimensions are 15 x 12 V 2 x 51/2 
inches (w x d x h), or 383 x 307 x 140 mm. 
There is a slide control for balance, while 
the volume, bass and treble controls and the 
mode selector switch are all rotary. The 
power switch is combined with the volume 
control. 

The power indicator is a LED which glows 
red. Four miniature toggle switches are 
provided for mono-stereo, tape monitor, 
filter and speaker muting. A stereo phone 
jack is also situated at the front. 

At the rear are 10 phono sockets, catering 
for phono, AM tuner input, TV input, stereo 
FM tuner input, stereo tape input and 
output. There is a 5-pin DIN socket for left 
and right channel preamp outputs and 
another 5-pin DIN socket for tape input and 
output. The speaker sockets are two-pin 
DIN. A conventional terminating block also 
allows connection of speaker leads without 
plugs. 

The main specifications supplied are as 
follows. Power output at onset of clipping 
measured across 8 ohm loads is rated at 30 
watts RMS with one channel driven, 20 


watts RMS with both channels driven. With 
4 ohm loads the above figures become 38 
watts RMS and 28 watts RMS. 

Fullpower bandwidth is given as 20Hz to 
20kHz for all the above ratings, with a fre¬ 
quency response of + 0.5dB from 20Hz to 
20kHz measured at 20 watts into 8 ohm 
loads. Total harmonic distortion at 20 watts 
is quoted as less than 0.08 per cent. Signal to 
noise via the auxiliary inputs is given as 
better than 60dB, via the phono input this 
becomes 55dB. Auxiliary sensitivity is 
150mV for maximum undipped output, and 
phono sensitivity 3mV for the same output. 

In testing the amplifier in our laboratory 
we found the above specifications very 
modest; in most cases our results were 
significantly better. Power output 
measured across 8 ohm loads was 34 watts 
RMS at onset of clipping with one channel 
driven, and 28 watts RMS with both chan¬ 
nels driven. Power bandwidth was 
measured for the above power ratings, and 
the —3dB points occurred below 20Hz and 
above 20kHz. 

Total harmonic distortion at 20 watts was 
less than O.OOpc, and at just before onset of 
clipping it was still less than 0.12pc. Signal 
to noise ratio measured via the auxiliary 
inputs was better than 68dB, and via 
the Phono input socket, 56dB. Phono and 


Ribbon connecting wire 

An unusual product line is currently 
available from John Carr & Co Pty Ltd, of 
405 Sussex St, Haymarket, Sydney. Multiple 
colour-coded wires are braided into a flat 
ribbon which would be ideal for in¬ 
terconnecting various types of equipment. 

Type A ribbon has nine plastic insulated 
stranded conductors,,similar to fine gauge 
hook-up wire; it sells for 80c per foot. The 
largest ribbon shown in the picture (type C) 
has 26 separate conductors and costs $1.00 
per foot. The ribbon in the centre of the 


picture (type B) has 25 conductors plus a 
thread down the centre which allows it to be 
folded easily into two layers. 
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Auxiliary sensitivities agreed with those 
specified. Channel separation was 
measured for lOOHz, IkHz and lOkHz at 
36dB, 46dB and 38dB respectively. 

The bass control range at 50Hz was plus 
and minus 14dB, and this was also the treble 
control range at 15kHz. The plug in filter 
provided attenuates the signal 3dB at 7.5kH- 
z and 21dB at 15kHz, indicating a wor¬ 
thwhile 18dB per octave slope. 

After removing four screws, one can 
remove the cabinet to reveal the works. 
This unit is well designed. The preamp, 
power, and filter boards are all plug-in 
types whose tinned conductor strips mate 
with gold plated edge connector clips. The 
main amp boards are secured to the output 
transistor heatsinks, which are mounted 
centrally inside the chassis. There is 
adequate ventilation provided. Pre¬ 
prepared looms are used to wire the unit, 
making the layout appear very neat indeed. 

A listening test using a known loud¬ 
speaker system and familiar source 
material confirmed our expectations 
regarding the performance of the LD-30. It 
gave particularly crisp, clean reproduction, 
while the controls performed their 
respective functions smoothly and ef¬ 
ficiently. 

To summarise, the LD-30 is an out¬ 
standing performer, and one that can be 
warmly reommmended. Its performance 
compares very favourably with the best 
imported amplifiers we have tested, and is 
a very creditable achievement for 
Audiosound as a local manufacturer. 

The suggested retail price of the LD-30 is 
$255. The unit is manufactured and 
dstributed in Australia by Audiosound 
Electronic Services, at 35 Heather Street, 
Collaroy Plateau, N.S.W. 2098. (G.N.) 


PLESSEY DOME TWEETER 


With an eye to overseas as well as local 
markets, Plessey Rola are offering their 
new X30 Dome Tweeter in a colourful two- 



speaker pack, as illustrated. The tweeters 
have a rated response from 3kHz to 30kHz 
plus and minus idB, and a power handling 
capacity in that range of 20W RMS. A very 
light voice coil assembly is featured with a 
nominal impedance of 8 or 15 ohms, as 
required. Data sheets show use of the 
tweeters in complete systems or as add-on 
units. (Plessey Rola Pty Ltd, The 
Boulevarde, Richmond, Vic 3121.) 


AUDIO TEST SET FROM TEAC/AMI 


Multi-purpose audio test set offers a switched frequency audio oscillator 
with an accurate output attenuator, a sensitive millivoltmeter calibrated in 
dB, a monitoring speaker and multiple input facilities. 


The M-826A audio test set has overall 
dimensions 14% x 12Vz x 9 inches (W x D x 
H) including the removable lid, with an 
external appearance similar to a medium 
sized tape-recorder. The case is covered 
with imitation leather vinyl. 

The control panel is sprayed two-tone 
grey with lettering in black. The meter 
scale has black and red printing on a yellow 
background, a style which appears to have 
become less popular these days. The scale 
is calibrated from -20dB to-l-3dB, with an 
effective scale length of about 3 V 2 inches. 
The meter is illuminated and easy to read. 

The oscillator frequency is switched from 
50Hz to 20kHz in 11 steps — 50, 100, 250 and 
500Hz, 1, 2.5, 5,7.5,10,15 and 20kHz. 

The switched output attenuator features a 
50dB toggle switch together with two rotary 
switches giving a further 55dB of at¬ 
tenuation in 0.5dB steps. One can therefore 
vary the output from OdB to -105dB in 0.5dB 
steps, with OdB representing a level of ImW 
across 600 ohms (0.775V). 

The oscillator output is via a phone jack. 
To mate with this is supplied a lead with a 
single jackplug at one end and two phono 
plugs attached to the other, the phono plugs 
being in parallel. 

The input to the level meter and monitor¬ 
ing section of the tester is via two phone 
jacks marked CH-1 and CH-2. A toggle 
switch allows selection of one channel at a 
time. 

The input impedance can be switched to 
either 600 ohms or 10k. The metering circuit 
is provided with a rotary attenuator switch, 
with two ranges selected by a key switch. 
Both the rotary switch and its keyswitch are 
labelled “Level,” but in fact the 
calibrations of the rotary control and the 
function of both controls are in terms of 
attenuation. This tends to make operation 
somewhat confusing, and would be an 
anomaly well corrected. 

The two ranges of the attenuator cover a 
span of 80dB in 5dB steps. 

A spring loaded key switch allows the 
meter to be set at OdB or any other chosen 



reference level by monitoring the oscillator 
output. 

There is a rotary control to vary the 
volume of the monitoring speaker. A phone 
jack is provided to allow external monitor¬ 
ing. Also provided.are three AC outlets; 
these deliver 240 volts but require the 
American type two-pin plug, which may not 
be available here. 

When the unit was tested in our 
laboratory the oscillator frequencies 
were checked using a digital fre¬ 
quency meter, and found to be within 2pc 
at all settings. The attenuator calibrations 
and meter readings were also found to be 
accurate. However the unit is apparently 
not designed to be used for distortion tests 
since the harmonic distortion of the 
oscillator output was about 2pc. 

Our summary of the unit is that it should 
be very useful for gain, frequency response 
and signal-to-noise testing in production line 
situations, and perhaps also in servicing 
and maintenance applications. We would 
suggest, however, &at the manufacturer 
gives consideration to clarifying the mark¬ 
ings on the level meter attenuator. 

Further information on the Teac M-826A 
can be obtained from the Australian 
distributors, Australian Musical Industries 
Pty Ltd, 619 Pacific Highway, St Leonards, 
NSW 2065 or 155 South Gladstone Street 
South Melbourne, Victoria. 3205. (G.N.) 


Call and see the wide range of colours and weaves. [ 
(Country and interstate residents—for just 25 cents 
we will send you a sample swatch with prices). 
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NEW PRODUCTS 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn Vic. 3104. P.O. Box 162 


RADIO TUNER for BROADCAST 
BAND 

Not a kit but ready to use. Suitable for use with 
Hi-R amplifiers, tape recorders etc. Solid state 
module with 8" aerial rod &■ straight line dial 6%” 
X 1 Band width 8 khz. Output V$! volt ap¬ 
prox. DC input 9 volts at 5 ma. 216 Battery is 
suitable. $23.95 

Also avail. with knob dial instead of above. $20.75 
Plus pack &■ post. Vic. 0.40 

Other. 0.70 

If certified post req. add 0.15 


HAND TOOL SPEED CONTROLLER 

Will control speed down to stop without loss of 
torque. Complete ready to use &• S.E.C. ap¬ 
proved. Will control any ac/dc or brush type 


motor. 

2amp.size (500 watt) $12.95 

10 amp.size (2500 watt) $20.50 

Plus pack & post. Vic. 0.40 

Other. 0.70 

If certified post req. add 0.15 


2 Station Intercomm. Sets 
ODmplete with battery, 66ft. wire, staples &■ 
instructions. Speak from house to worktop or 
barn etc. $9.95 

Price includes postage. 


VIBROSCOPE ETCHING PENCIL 

For writing on metal. Will work from car battery 
or transformer. $5.75 

Price includes postage. 


BASIC POWER SUPPLY KITS 

Will replace batteries in all types of transistor 
equipment. D / C volts available from 6 to 15. Kit 
consists of multi-tap transf., bridge rectifier, filter 


cap. &■ instructions. 

lamp, size $5.95 

2 amp. size $7.50 

Plus pack &■ post. Vic. 0.40 

Other. 0.70 


BASIC LAMP DIMMER KIT 

Will dim lamps up to 1400 watts. Kit consists of 
triac, diac, switch pot, knob, ferrrce inductor, 2 
caps, 4resistors &■ circuit. $5.95 

6 amp. triac & diac only. $3.25 

Prices include postage. 


BASIC BATTERY CHARGER KIT 

Will charge 6 8-12 volt car batteries at 4 amps. 
We supply transformer, air cooled sel. rect., 
ballast resistor,pair clips 8instructions. $14.80 


Plus pack 8post. Vic. 0.50 

Other. 0.70 


RECTIFIERS- 6 amp. air cooled sel. plate type. 
For battery chargers etc. $4.95 

EAR PIECES- Magnetic with cord 8 2.5mm 
plug. 6for $2.00 

Ditto with 3.5mm.plug. 4for $2.00 

Above prices include postage. 


Universal Frequency 
Counter to lOOOMHz 

Now available from DC Electronics is a 
universal counter capable of directly 
counting from DC to lOOOMHz. Designated 
as type TR 5599, it is made in Japan by 
Takeda Riken Industry Co Ltd. 

Typical applications include the 
measurement of error rates of high speed 
PCM systems and the measurement of 



random pulses in nuclear studies. In both of 
these applications it is necessary to be able 
to count random pulses with a resolution of 
InS which is within the capability of this 
system. 

The high accuracy of the system is 
achieved by using a crystal oscillator with a 
stability of 5 parts in 10 billion per day. A 
second Takeda Riken system, the TR 5599C 
has a crystal oscillator stability of 3 parts in 
1 billion per day. Short term stability of the 
system is particularly good. 

The input circuit permits both AC and DC 
coupling, essential to random pulse 
measurement. In addition, the trigger level 
and attenuator controls on the front panel 
permit measurement of any signal 
waveform. 

Because the system is provided with an 
internal time base signal output terminal on 
the rear panel from which a IMHz signal 
can be extracted and the stability of this 
signal is the same as that of the internal 
time base, the system can also be used as a 
secondary frequency standard. 

Further information is available from: DC 
ELECTRONICS PTY LTD, 32 Smith Street, 
Collingwood Vic. 3066 Phone: 41 7021; or 19 
Berry Street, North Sydney NSW. 2060 
Phone: 929 4066. 


DISC MEMORIES 


Singer Librascope of the USA, have 
recently released a complete line of 
L107 disc memories in Australia through 
their newly appointed agents: British 
Merchandising Pty Ltd. 

The latest model in the popular L107 
series, designated the L107B, providing up 
to 18,000,000 bits of storage on 256 tracks, is 
pictured at the head of the next column. 
Originating from the very small 9” x 7” 
Model L107A which offers up to 7,000,000 bits 
storage capacity, the L107B at 14.7in x 9in 
represents the most compact disc fUe 
system available today. A militarised 
version of the L107, is designated the 
L107MA. 

All L107 models feature TTL, NRZ in¬ 
terface and are available with either 8.5 or 
17 milliseconds average access times, and a 
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FET VOLTOHMETER IS GOOD VALUE 

New FET voltohmeter is no larger than a typical multimeter, but offers 
the advantages of an electronic voltmeter. Since batteries are employed the 
unit is also suitable for field applications. 



2 MHz bit rate. 

Flying head-per-track design contributes 
to high reliability. Ruggedised for industrial 
applications, all L107 disc memories can 
operate at lOG shock and 2G vibration 
without special mounting. In addition, the 
L107MA militarised version meets severe 
military specifications for altitude, tem¬ 
perature, saltspray, sand and humidity. 

The self contained, plug-in, read/write 
L107 magnetic disc memories are designed 
for applications requiring high speed, low 
cost data storage. These include field ex¬ 
pandable extension of minicomputer 
memory, communications terminal 
storage, main or auxiliary memory for 
inventory control and production checkout 
systems. 

The sole Australian agents for Singer 
Librascope are British Merchandising Pty 
Limited, 49 York Street, Sydney. 


EMI BLANK CASSETTES 

A new range of blank cassette tapes is 
being launched by EMI (Australia) 
Limited. Manufactured by EMI Tape 
Limited of Hayes, Middlesex, England, 

Entitled "Hi Dynamic", the tapes 
include the standard C60 (60 minutes 
playing time), C90 (90 minutes) and 
Cl20 (120 minutes) packs. The tape 
itself has an excellent dynamic range 
with a desirably low print-through 
characteristic. 

Completing the range is a cassette 
"head cleaner" tape. 

EMI claim that the suggested retail 
prices are moderate for such premium 
quality tapes: C60 — $1.82; C90 — 
$2.62; Cl20 - $3.42; Head Cleaner - 
$1.52. All prices include Sales Tax. 


The L-55 is an attractive little instrument. 
The appearance is similar to that of a 
typical multimeter, except for an extra pot 
marked Zero Adj. Overall dimensions are 5 
X 3 V2 X 2 inches (L x W x D). The meter 
movement measures 3V4 x 2 V 2 inches. 

The meter scale is calibrated for ohms, 
DC voltage and current and AC voltage. A 
small scale under these allows the unit to be 
employed as a null meter. A coloured 
marking is also provided for battery check. 

The meter scale is mirrored to eliminate 
parallax error, and is easier to read than 
many multimeter scales, since the printing 
is coloured. 

There are six ranges for DC volts, with 
full-scale readings of 0.3, 1.2, 6, 30, 120 and 
600V. Input resistance for these ranges is 
10 m. Five ranges are provided for AC volts 
— 3,12,60,120 and 600V, with a sensitivity of 
10 k per volt. The remaining ranges are split 
up into two DC current ranges (0.12mA, 
120 mA) and four ohms ranges: xl, x 100, x 
10 k and x IM. The 18th range switch position 
is for battery check. 

Two rotary pots are included for Zero and 
Ohms adjust, the ohms adjust pot also in¬ 
corporating the power switch. A high 
resistance extender lead supplied with the 
unit, doubles all DC voltage ranges and also 
doubles the DC input impedance. The unit 
will thus read to 1200V DC. 

We checked the instrument in our 
laboratory, and were most satisfied with its 
performance. The DC calibrations were 
checked against our reference digital 
voltmeter and any errors were well within 
the limits normally understood for this class 
of instrument. Using a reference AC volt¬ 
meter, the AC calibrations were also found 
to be quite accurate, to frequencies well 
above lOOkHz. The other ranges were also 
checked and found quite satisfactory. 

Stability was very good, reflecting the 
differential-FET circuitry: with the 
pointer set at mid-scale using the zeroing 
control,' the instrument was left for more 
than an hour, during which time the 
pointer had not moved. 



The L-55 employs two batteries, a 9V 
miniature type 216 or similar, and a 1.5V 
penlight cell. It comes in a plastic carrying 
case, along with test leads, the high 
resistance extender lead and a manual. 
Probes which allow DC voltage readings up 
to 30kV, AC readings to 250MHz and tem¬ 
perature readings from -50 to -f-200 degrees 
Celsius are available as extras. 

To summarise, our reaction to the Hioki 
FET Voltohmeter is that it represents 
excellent value at the suggested retail price 
of $38. The Australian distributor is Jacoby 
Mitchell Ltd, 215 North Rocks Road, North 
Rocks, NSW 2151. (G.N.) 


Regiitered Trade MorK 


ELECIROLUBE 


IMPROVES ELECTRICAL CONTACTS 
INCREASES RELIABILITY AND 
LOWERS MAINTENANCE COSTS 



SAFE ON 


POLYSTYRENE. P.V.C. MAKROLON. 
PAINTS. NATURAL AND SYNTHETIC 
RUBBER NONHAZARDOUS VAPOUR 



■= 


Write for free Products Summary on the range of electrical and meci«anical oils and greases 

RIChlARD FOOT (AUSTRAI-IA) PITY. ITD. 

63 HUME STREET. CROWS NEST, N.S.W. 2065. Phone: 43-0326. 


Available from leading 
elecfrical wholesalers. 
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NEW PRODUCTS 



Adcola solves 
printed circuit 


soldering problems 


Printed circuit soldering — a recognised problem area. 
Adcola soldering tools and tips, designed and calibrated for 
the job — a known answer to the problems. Adcola tools 
obviate delamination, track separation from substrate, dry 
joints, component damage and destruction, intermittent joints, 
poor appearance. 

Adcola has a special range of tips for printed circuit work — 
and the precision made soldering tools to run them at the 
correct temperature. 

Selection is simple — from our brochure. Yours for the asking 


Selection is simple; from our brochure. Yours for the asking. 

adcola products pty. limited 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606) 

S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agericy Pty. Ltd., Perth (Tel. 8 4137) RA.7 


Slimline Connector kit 
from McMurdo 



Custom (design of modular con¬ 
nectors using the versatile Mc¬ 
Murdo “Slimline” concept is now 
easier, with a new designer's kit now 
available through trade suppliers. 

The kit provides all the hardware 
necessary to produce a wide variety of 
possible slimline connector configurations, 
together with an order form to facilitate the 
specification of connectors once the con¬ 
figuration is settled upon. There are three 
156mm lengths of .002in or .003in pitch 
connector moulding, a length of extruded 
cover strip, a handle and strain relief 
clamp, and packs of both male and female 
clips and printed board pins. 

Like the edge connector kit reviewed in 
these columns previously, the kit is 
available from all trade suppliers, who are 
also able to supply bulk quantities of the 
various component parts. 

McMurdo also wish us to remind readers 
that they carry a full range of the British- 
made “Jermyn” transistor and IC moun¬ 
ting hardware, including pin spreaders, 
spacers, sockets, heatsinks and thermal 
conducting grease. Full details are 
available from trade suppliers. 

Enquiries regarding both the con¬ 
nectors and the Jermyn products may be 
directed to McMurdo (Aust) Pty Ltd at 17-21 
Carinish Rd, Clayton, Vic or 242 Blaxland 
Rd, Ryde NSW. 


Low cost tuner 



Australian Transistor Company make this 
smalliow-cost AM broadcast tuner module, 
which is designed for use with tape 
recorders, PA systems, etc. It is available 
from Wat kin Wynne Pty Ltd, of 32 Falcon 
St, Crows Nest NSW. 
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New instruments from H-P 

Two new instruments from Hewlett-Packard should be of particular in¬ 
terest to companies engaged in development or maintenance of VHP and 
UHF mobile communications systems — the 5303B portable electronic 
counter and the 8640A/B AM-FM signal generator. Both operate to 
beyond 500MHz. 


Forming part of H-P's 5300 compact 
measuring instrument series, the 5303B is a 
module which provides frequency counting 
to 525MHz. Sensitivity is 25mV up to 80 MHz, 
100mV to 500MHz. The input is fully 
protected against overload, while AGC 
automatically adjusts sensitivity for signals 
up to 80MHz. 

Power for the counter may be either from 
the mains or from a DC source between 11 
— 30V. As an alternative, a custom battery 
pack is available, which snaps into the 
centre of the instrument. Due to the low 
power consumption the instrument will run 
up to four hours on the batteries before 
recharging. 

The 8640A and 8640B AM-FM signal 
generators are claimed to be capable of 
performing complete RF and IF tests on 
virtually any kind of receiver within the 
range 450kHz — 550MHz. They deliver low 
noise, spectrally pure signals claimed to 
represent the state of the art for solid state 
generators. 

One version, the 8640A, has a slide-rule 
tuning dial with 0.5pc frequency accuracy 
and drift of less than lOppm per 10 minutes. 
The other version, the 8640B, has a 6-digit 
LED digital display and a built-in phase- 




lock synchroniser which gives the in¬ 
strument an output stability of better than 5 
parts in 100 million per hour — ie., syn¬ 
thesiser stability. The counter in the 8640B 
is also available for measuring external 
signals. 

Spurious output of both versions is below 
lOOdB down, both harmonic and non¬ 
harmonic, and S / N better than 140dB per 
Hz. Close-in noise at 20kHz offset is ~ 
130dB / Hz. Power output is calibrated from 
-1-19 to -145dBm (2V to .013uV),and levelled 
to 4:0.5dB. AM is adjustable from 0 to lOOpc 
and peak FM deviation is at least 0.5pc of 
carrier frequency. 

Enquiries regarding both the 5303B 
counter and the 8640A / B should be directed 
to Hewlett-Packard Aust Pty Ltd at 22-26 
Weir St, Glen Iris, Vic 3146, or their state 
branches. 


Light Tables run cooler 

A new line of light tables designed to run significantly cooler than previous 
types has been introduced by Bishop Graphics, Inc, the US manufacturer of 
electronic drafting aids. 



Designated the “Coolglo” line, the tables 
use only two standard fluorescent tubes 
instead of the more usual four. Even, 
shadow-free lighting over the entire work 
surface is produced by using a special matt 
lining material developed by the 3M 
company. 

The actual working surface is a sheet of 
V 4 in clear plate glass which can be replaced 
easily if damaged, or if a precision grid 
plate is required instead. Below the surface 
sheet is a frosted plastic plate which acts as 
light diffuser, insulator and convection 
shield. 

Both table-top and floor models are avail¬ 
able, with tilted or level tops (convertible). 
Accessories include precision grids and a 
lOX optical comparator. 

Enquiries to Circuit Components A / sia 
Pty Ltd, 460 Bexley Rd, Bexley NSW 2207. 


® KENWOOD 



Kenwood Dolby Cassette 
Deck KX700 
up to the minute 
performance and latest 
'State of Art' Technology 

Vital Statistics 
Frequency Response 
25---16000HZ(Cr02 
tape) 

Signal to Noise Ratio 
«=c(58dB) (Cr O 2 tape) 
Dolby In: Better than 
58dB (Cr O 2 tape) 
Distortion less than 2% 
(ovu) 

Approved by the Australian 
Broadcasting Control Board 

Come &■ See for Yourself 
or Phone Bill Webb 
to arrange a demonstration 

ic 


Bin Webb's Hi-Fi 
Equipment at 
A ustraiia's Best Prices 
AH Leading Brands 


• LUX 

• ROTEL 

• CELESTION 

• S.E.A.S. 

• SANSUI 


• ELAC 

• DUAL 

• TEAC 

• PIONEER 

• PHILIPS 


For specialist consultation in audio 
and acoustic equipment consult 
Australia's foremost authority in 
this field. 

BILL WEBB STEREO 

44 Railway ParadCr 
Murrumbeenar Vic 3163 
Tel: 56-7392 

AH & Weekends J. Mach in 56 4474 
Open 7 days a week. AH hours 
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WIDE VARIETY OF ELECTRONIC PARTS 


BN-22 NEON 


^ # 1 iJiS 1 

\W 1 'tf-T., 1 

ts „ ' • 1 » ’>' 1 

B-85 DB-4 1 DB-1 DB-2 I 

INDICATOR LAMP- 
BLOCK • CONTROL 

NEON - PLUG 1 
KNOB • SOCKE 

i SOC 

:ket.fuse holder 

IDING POST « ETC. 

i • SWITCH • TERMINAL 

SATO 

PARTS 

F-20 FUSE HOLDER 

inJ 

% $ one! 

BN-10-4C 1 

3-3-3, Ebisu, Shibuya-ku, Tokyo 

Japan 

TEL: 442-8506 TELEX: 242-2120 

★CUSTOM OFFER 
^ WRITE FOR GE 

S WELCOMED 
iNERAL CATALOG 



A vast range of SATO Parts 

For manufacturers 


For TV 


• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Distributed by 


tENElUL 

ACCESSORIES 


AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes. N.S.W. 

153 Sturt Street, South Melbourne. 

81-97 Flinders Street. Adelaide. Cnr. Ingham Rd. & Echlin St.. Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts. Tas P^l-td. 199 Collins St,, Hobart. 
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NEW PRODUCTS 


Television CRO from Schlumberger 

Schlumberger CRC has recently released the type OCT 569A/TV 
oscilloscope to meet the need for a portable instrument for TV monitoring 
and servicing. 



The new instrument offers two Y channels 
with a useful bandwidth of 60MHz. 
Maximum sensitivity is 500uV / cm up to 
20MHz. The sweep delay timebase 
employs a sophisticated sync separator 
capable of triggering stably in the presence 
of colour subcarrier and sound information 
modulation on the sync. The instrument is 
compatible with 819,625 line and both PAL 
and SECAM standards. 

Enquiries should be directed to 
Schlumberger Instrumentation Aust Pty 
Ltd, PO Box 138, Kew, Victoria 3101. 


Panels for E-A projects 


Pictured are just a few of the photo- 
etched front panels for E-A projects 
available from Heating Systems. 

The panels shown are for the 130 Receiver 
(April 1972), the Power Mate power supply 
(June 1972), the Television Sync Generator 
(May-June 1972) and the 20W PA Amplifier 
(June 1972). All have a brushed and 
lacquered finish with etched and filled 
markings, and would give a very 
professional finish to the projects. 
Enquiries to Heating Systems Pty Ltd, Box 
330, PO Caringbah NSW 2229. 



New showroom for Jack Stein Audio 



Jack Stein pictured in the well-stocked showroom he has recently opened at 275 Clarence 
St., Sydney. Jack specialises in designing custom stereo and quadraphonic systems to suit 
individual customer requirements. 


Alex Encel's Column 



With so many people on the verge of holidays, 
the subject of tape recorders is very timely, for 
there's no more convenient way to take your 
music with you wherever you wish, than with a 
tape recorder. At Encel, we're offering very 
special Christmas prices on a variety of tape 
recorders, and extremely attractive trade-ins 
on your current unit. Let's have details of make, 
model, age and condition. 

-:{■ -X- '.r 

TANDBERG 3000X Tape Deck, the famous 
Norwegian unit, has the exclusive Crossfield 
recording technique for improved and ex¬ 
panded high frequency reproduction, better 
dynamic range, superlative signal to noise ratio, 
4 sound heads, complete solid state, it offers 
sound on sound, echo, mono mixing. List price 
is $464. ENCEL CHRISTMAS PRICE $298. 
Also special prices on 6000 and 4000X models. 
45- -x- 

MARLUX 2000 with Dolby Noise reduction 
system. This famous Japanese unit has the 
Dolby system integrated with it, and the clarity 
of performance must be heard! ENCEL 
CHRISTMAS PRICE $259. 

-:t -X- 'X- 

TEAC 2060 STEREO TAPE RECORDER 

Offers reverse and playback in both directions 
by automatic reverse. Built in hi-fidelity arr> 
plifiers and speaker systems. 20 watts total 
music power 8 hours continuous recording or 
playback without tape change. 3 speeds. 
Frequency response 30 to 20,000 Hz at T’/z 
i.p.s. 

List price $463. ENCEL CHRISTMAS PRICE 
$289. 

-X- -x- * 

SONY TAPE AND CASSETTE RECORDERS 

Probably the best known tape recorder 
manufacturer in the world. Whichever recorder 
you want from the Sony range, you'll buy 
better, trade-in better, get a better all-round 
deal at Encel! 

* * 

AKAI 4000D 

We've landed a scoop buy of this recorder just 
in time for the Christmas season. Just to prove 
to yourself how much of a Xmas present this is, 
try and better our price of $218! 

* -X- * 

« Rote! Headphones RH430 $8.50, 

RH630 $14.50, RH700 $18.50. 

• Micro Dust Bug for clean records $4.50. 

• Stereo systems from $198 to $3900. 

• Terms, trade-ins on your current system or 
tape recorder. Let's know the make, model, 
age and condition of your system! 



431 Bridge Rd, Richmond, Vic. 3121. Te! 
42 3762. 

260 Elizabeth Street, Sydney, NSW, 2000. Te! 
212 3722. 

Mai! orders to Box 286, Richmond, Vic. 3121. 
Austra!ia's foremost hi-fi authorities. 
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- ^FERGUSONB r 


“HUSKY” 4 AMP. BAHERY CHARGER FOR 12-VOLT BATTERIES 

A superior charger of rugged con¬ 
struction. 

Full wave rectification for improved 
battery life. 

Conservatively rated components for 
extended charger life. 

Double insulated to Australian Standard 
Codes. 

Electricity Authority approved, Approval 
No. N 158 
Light in weight. 

Economical to purchase. 

Available from: 

FERGUSON TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSWOOD; 2067 'phone 40-0261 



INTERSTATE AGENTS: 


TASMANIA: 

Associated Agencies 
Pty. Ltd. 

25 Barrack Street, 
Hobart, 7000 
Phone:23-1843 


A.C.T: 

Foster Warden Pty.Ltd. 
84 Barrier Street, 
Fyshwick, 2600 
Phone: 95-0325 


QUEENSLAND: 

Keith Percy & Co. 
2-4 Byres Street, 
Newstead, 4006 
Phone: 52-7461 


W. AUSTRALIA: 

H. J. McQuillan 
Pty. Ltd. 

1017 Wellington Street, 
W. Perth, 6005 
Phone: 21-4821 


S. AUSTRALIA: 

K. Farmer Sales 
Pty. Ltd. 

49A Whitmore Square 
Adelaide, 5000 
Phone: 51-4488 


VICTORIA: 

Ferguson Transformers 
Pty. Ltd. 

181-183 Hawke Street, 
West Melbourne 
Phone: 329-7437 


EDGE ELECTRIX 

25A BURWOOD ROAD, BURWOOD 2134, NSW 
Phone 747 2931 


Specialists in Electronic Parts 
and Equipment 

Open Mon. Fri. 8.30 am to 5.30 pm, 
Saturday morning 8.00 am to 12 noon. 


TRANSFORMERS 


PF2851 

Ferg 

PF2315 

Ferg 

PF2235 

Ferg 

PF1728 

Ferg 

PF2565 

Ferg 

PT2150 

A & 

PT2155 

A & 

PT5502 

A & 

PT5503 

A & 

PT5504 

A & 

PT5508 

A & 

PT5509 

A & 

PT5526 

A & 

PT5721 

A & 

PT5890 

A & 

PT5990 

A & 

PT6413 

A & 

PT6474 

A & 

PT6534 

A a 

PT6586 

A & 

PT6672 

A & 

PT6978 

A a 

PT7309 

A & 

PT7310 

A a 

PT7554 

A a 

PT7778 

A a 

PT7369 

A a 


240v/12.6v C.T. at 0.15A - $3.90 
240v/5.3v at 1.2A - $3.97 

240v / 150v. 125v, lOOv, 75v. 50v, 25v, or 75v, 0, 75v at 
30mA, 6.3V-1.2A - $7.85 

240v /6.3v - 1.1A, 6.3v - l.lAor 12.6v - 1.1A C.T. - 
$4.90 

12.6v - 0.5A, 12.6v - 0.5A or 25v - 0.5A if series 

connected or 12.6v 1A parallel windings — $5.41 

240v /6.3vor 12.6v at 2.5Aor 1.25 Aresp. - $4.59 

240v / 15. 12.6,9.5, 8.5,7.5,6.3,at 1A - $4.90 

240v / 22 or 44v at 2.5Aor 1.25Aresp. — $6.72 

240v/17, 11.5v at 4A (battery charging) — $9.58 

240v / 15v at 2A - $4.5a 

240v / 6.3v or 12.6v at 4 or 2A — $5.35 

240v / 12.6v or 25.2v at 5A or 2.5A - $ 7.65 

220v, 240v/36v C.T. at 2.5A - $13.59 

240v/75v C.T. at 0.75A - $9.94 

240v / 150v, 75v, 50v. 25v at 0.03A, 6.3v at 1A - $6.12 

240v / 17v at 1A - $11.63 

240v/32v at 2A - $10.02 

240v/12.ev C.T. at 0.15A - $3.90 

240v / 27v C.T. at 0.8A, 27v C.T. at 0.8A - $ 10.79 

240v/50v C.T. at 1.5A - $12.06 

240v/30v. 27.5V, 24v,20v. 17.5v 15vat lA - $6.88 

240v / 15v. 12.6v, 10.5v, 9.5v, 7.5v, 6.3v, at 2A - $6.80 

240v/ 12v at 2.5A - $4.49 

240v/24v at 1.25A - $4.49 

240v /50v at 1.5A - $10.18 

240v /38v at 1.25A - $10.18 

240v /50v at 2A - $9.86 


TS115/30B 

Ferg 

240v / 115v at 30 V.A. - $ 11.40 

TS115/60B 

Ferg 

240v / 115v at 60v A. - $ 14.10 

TSn5/125B 

Ferg 

240v/ 115v at 125v A. - $17.94 

Scope Transformer 


Soldering Iron transformer — $7.33 

AC-DC 

Converter 

-12v/9v, 6v at 300mA - $4.90 

PS82 

A& R 

Power Supply, 240v / 6v, 9v at . 1A DC — $ 7.65 

PS164 

A & R 

Power supply, 240v /4.5v, Sv, 7.5v or 9v D.C. at 3A — 
$10.93 

2628 

A & R 

Audio Transformer lO.OOOohm C.T.U.L., 8000ohm 
C.T./3.7ohm, 8ohm, 15ohm, at 15 watts - $11.04 

2624 

A & R 

Audio transformer 7000ohmS.E., 5000ohm S.E./2ohm, 
3.7ohm, 8ohm, 15ohm, at 5 watts — $6.37 

5 watt 


Audio transformers — 5000ohm, 15ohm, 5000ohm / 
3.5ohm, 7000ohm / 15ohm, 7000ohm / 3.5ohm, 600 
ohm/3.6ohm, 600ohm/15ohm etc. — $2.07 ea. 

Jabel 

W4 

Soldering Iron transformer 240v/12v/40 watts — 
$11.25 

Jabel 

W3(4) 

Soldering Iron transformer 140v/6, 7v at 40 watts — 
$8.50 

EAF311 

Pye 

EHT transformer — $14.93 

SOL36 

Rola cross over inductor 2mH, ImH, .5mH, .3mH — $4.15 

TRD177 

Ferg 

Driver transformer — $7.18 

TRD182 

Ferg 

Driver Transformer 30ohm / 3.4ohm, 3.4ohm — $13.32 

TD3 

A & R 

Driver Transformer 3000ohm 1300ohm C.T. — $2.80 

TO 3 

A & R 

Output transformer 420ohm 3.5ohm — $3.40 

F14 /60 

Ferg 

RIter choke 14 henries/60mA — $3.51 

CF435 

Ferg 

RIter Choke 0.030 henries at 1.25A — $2.72 

1941 

A & R 

240v / 285v — 0 — at 60mA, 6.3v at 2A vapped at 5v, 6.3v 
C.T. at 2A - $9.39 

1889 

A & R 

240v /285v - 0 - 285v at 100mA, 6.3v at 1A 


Please allow 75c to cover packing & postage for all the above transformers 
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NEW PRODUCTS 


Range of photocells from Plessey 

A very comprehensive range of photoconductive and photovoltaic cells and 
devices from Moririca Electronics Ltd of Yokohama are now being marketed 
by the professional components division of Plessey Ducon. 


The range includes more than 60 different 
photoconductive cells employing cadmium 
sulphide or cadmium sulphide-selenide 
elements. These are divided into various 
size groups, from miniature types only 
5.3mm in diameter and 3.4mm high to large 
units 31.5mm in diameter and 7.7mm high. 
Five different element formulations are 
available within most of the size categories, 
offering differing combinations of power 
dissipation, spectral response, speed and 
sensitivity. 

Five standard selenium photovoltaic cells 
are available, with outputs of up to 90uA 
minimum into a Ik load for 100 lux 
illumination. Other types are available to 
order. 

Nine photocell-lamp optical couplers are 
available, some with an incandescent lamp 
and some with a neon lamp. 

Recent additions to the range are a photo¬ 
potentiometer, which functions as a 
resistive voltage divider whose ratio 



depends upon the position of a slit of in¬ 
cident light, and a photobridge device 
designed as a displacement detector. 

Both devices are 25mm long, the photo¬ 
potentiometer being 3.5mm wide and the 
bridge 10mm wide. They have waterproof 
coatings, and are suitable for any ap¬ 
plication requiring reliable and noiseless 
operation either as a position detector or as 
a light-controlled resistance. 

Enquiries to the Professional Components 
Division, Plessey Ducon Pty Ltd, PO Box 2, 
Villawood, NSW. 


Low cost reactance 
rule, 1C tool 

A low cost reactance slide rule of novel 
design is being marketed by General 
Electronics Services Pty Ltd. Made from 
sturdy plasticised card, it covers the 
frequency range from IHz to lOOMHz, 
capacitance from IpF to lOOuF and in¬ 
ductance from luH to lOOH. Two scales are 
used for greater reading accuracy. 
Suggested price is $1.50 including tax. 

GES also have available an IC extractor 
tool, from their Cambion product range. 



The tool is of moulded nylon, and designed 
to allow insertion and extraction of DIL- 
type ICs from boards and sockets without 
damage to the pins. Well designed, it would 
be a useful asset for anyone dealing with ICs 
on a day-to-day basis. Suggested price is 
$3.50 including tax. 


The tool is from the very large range of 
electronic components and hardware 
manufactured by Cambridge Thermionic 
Corporation In. of Cambridge, 
Massachusetts. Other items in the Cambion 
range include IC sockets and breadboards, 
wire-wrap tools, printed card file racks, and 
logic modules. 

Both products are available from trade 
suppliers, or direct from General Elec¬ 
tronic Services at 114 Alexander Street, 
Crows Nest NSW 2065. 


Stripline PIN diodes 



Three new lOOMHz — 12GHz PIN diodes 
in hermetically sealed strjipline packages 
are now available from Hewlett-Packard, 
for switching, gain control, modulation and 
other applications. 5082-3140 and 5082-3170 
are general-purpose devices for VHF—X 
band, power levels up to 30W. 5082-3141 
offers faster switching and lower bias, with 
power handling to 13W. VSWR for all three 
is 1.5 maximum, isolation greater than 
20 dB. Enquiries to Hewlett-Packard 
Australia Pty Ltd, 22-26 Weir St, Glen Iris, 
Victoria 3146. 

(Continued on page 155) 


ALWAYS REIY ON R.D.S. 

SPECIALS 


PRINTED CIRCUIT BOARDS 


ET019 (820) $1.43 
ET023 (828) $1.13 
ET025 (795) $1.50 
ET033 (837) $2.25 
ET034 (833) $0.86 


72SA1 (823) $2.25 
72P3 (831) $0.75 

72MX6 (836) $1.87 
72SA9 (838) $1.65 
72R9 (839) $1.95 


SPEAKERS 

Rola C75L7"x 5” 

Rola C96L9"x6'' 

Rola 5FX Tweeter 
Rola C80X Twin Cone 
Rola CSMXTwin Cone 
Magnavox 6WR Twin Cone 
Magnavox 8WR Twin Cbne 
Magnavox 3TC Tweeter 
Magnavox 830 8" Bass 
MSP 4MBC Tweeter 
MSP 6WAC Bass 6” 


$6.34 

$7.06 

$5.28 

$13.58 

$9.05 

$12.62 

$13.63 

$4.07 

$20.73 

$5.36 

$11.33 


The Independent Wholesaler 

RADIO 

DESPATCH 

SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY 

(Corner George and Harris Streets) 

T«iephone 211 0816, 211 0191 

Open Saturday mornings 



AC125 

AC126 

AC127 

AC127 128 

AC128 

AC187 

AC187 188 

AC188 

AD149 

AD161 

AD161 162 

AD162 

BC107 

BC108 

BC109 

BC177 

BC178 

BC179 

BD139 

BD139 140 

BD140 

BF 115 

BF167 

BF173 

BF177 

BFY50 

BRY39 

D13T1 

OC26 

OC28 

OC29 

OC35 

OC36 

OC44 

OC45 

OC71 

OC72 

OC74 

OC81 

OC171 

OCP71 


65c 

55c 

65c 

1.25 

60c 

80c 

1.55 

75c 

1.30 

1.25 

2.50 

1.25 

35c 

35c 

35c 

60c 

55c 

60c 

2.20 

4.60 

2.40 
60c 
75C 
75c 
1.20 
90c 

1.40 
1.10 
1.75 
1.80 
1.90 
1.75 
2.00 
45c 
45c 
45c 
45c 
45c 
45c 
75c 

1.95 


TAA300 2.85 

TT797 1.30 

TT800 1.15 

TT801 $1.15 

2N706A 50c 

2N2646 1.30 

2N2926 65c 

2N3053 1.00 

2N3054 1.20 

2N3055 1.40 

AAat. Pr. 3.00 

2N3638 50c 

2N3638A 60c 

2N5459 90c 

2N5485 1.40 

40250 1.80 

40408 1.85 

40409 2.00 

40410 2.00 
DIODES 

BA102 85c 

OA5 50c 

OA90 15c 

OA91 18c 

OA95 25c 

OA202 30c 

IN914 25c 

1N4004 25c 

IN 4007 60c 

BYZ13 

(6amp. 200v) 60c 

SILICON BRIDGES. 

90c 
1.60 


1 amp. lOOv 

2 amp. 200v 

ZENERS 
BZY 88 type 
1.5 watt 

SCRs 

15 amp. lOOv 
15 amp. 400 v 


50c 

90c 



ELECTRONICS Australia, December, 1972 


135 




























BOOKS B 
LITERATURE 


Communications 

ELECTRONIC COMMUNICATION 
SYSTEMS, by George Kennedy. 
Published by McGraw-Hill Book 
Company, New York, 1970. Hard covers, 
160 X 235mm, many illustrations. Price 
in Australia $14.65. 

As the title suggests this is a book in¬ 
tended as a basic text on communications 
systems. Based on lecture notes generated 
by the author when a lecturer at the North 
Sydney Technical College, it is written 
specifically as a course textbook for college 
students working for the Electronics and 
Communications Certificate or a similar 
technician qualification. 

It presents in concise and readable form 
just about all the essential material 
required for a good basic grasp of modem 
communications electronics. I say 
“modern” advisedly, because it does in¬ 
clude material on many of the recent 
techniques and components necessarily 
missing from earlier books in the field. 
Examples are the use of frequency syn¬ 
thesis in transmitters and receivers, SSB 


LARGEST RANGE IN' 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

Mail order available, prompt attention. 
See below for this month's new 
publications. 

Practical colour TV servicing 
techniques, 

R. L. Goodman $7.40 

Modern Radio repair techniques, 

A. Mar go!is $6.15 

Electric Guitar amplifier handbook 
J. Darr $5.45 

Tube Substitution handbook 
H. W. Sams $2.40 

Basic Electricity prepared by Bureau 
of Naval Personnel $4.25 

A comprehensive radio valve guide 

B. B. Banani $1.15 

Fun with Transistors 

Gilbert Davey $3.30 

Add 50 c for postage 

McGILLS 

AuthorisedNewsagency Pty. Ltd., 

187 Elizabeth Street 
MELBOURNE. VIC. 3000 
Phone 601475 


and ISB, crystal and mechanical block 
filters, bulk effect and IMP ATT microwave 
devices, and measurement techniques such 
as time domain reflectometry. 

In fact my overall impression of the book 
is that it is probably the most com¬ 
prehensive treatment of the subject to 
appear since those which were published 
shortly after WW2 by the Massachusetts 
Institute of Technology. 

Its scope combined with the up-to-date 
content material should make it of great 
potential value not only to college students, 
but to engineering undergraduates and 
advanced amateurs as well. To all these I 
can warmly commend it. 

TTie review copy came from the local 
office of the publisher. (J.R.) 


College Experiments 

EXPERIMENTS IN ELECTRONICS, by 
James F. Lowe Published by McGraw- 
Hill, 1972. Hard covers 247mm x 190mm 
111 pp. Price $3.25. 

The author of this book is a lecturer in the 
Department of Technical Education in 
NSW, and it is to the technical college 
student that the book is directed. It is 
designed as a guide to a series of practical 
experiments in basic industrial electronics 
for electrical trades students. 

The text covers eight groups of ex¬ 
periments related to another book “Elec¬ 
tronics for Electrical Trades” by the same 
author, the groups being Diodes & the CRO 

— Rectifiers — Transistors — Control 
Devices — Vacuum Triodes — Thyratrons 

— Thyristors — Photoelectrics. 

Each experiment lists the required 
equipment and other material together with 
space for the student to enter his own ex¬ 
perimental results. 

This provision should enhance the value 
of the book to the individual student. It is a 
book to be recommended. 

The review copy came from the 
publishers but the book should be available 
from major booksellers in all states. 
(N.J.M.) 


Linear iC Data 

LINEAR INTEGRATED CIRCUITS. RCA 
Technical Series IC-42 Published by RCA 
Solid State Division, Somerville, New 
Jersey, USA. Soft covers 203mm x 
130mm 416pp. Price in USA $2.50. 

RCA technical series publications have 
always been excellent value and this 
volume is no exception. The listing of data 
on individual types occupies 73 pages of the 


book, the rest being taken up with a concise 
treatise on linear IC’s, with extensive ap¬ 
plication information on different types 
together with information on fabrication 
techniques and packaging methods. 

The review copy came from AWV at 
Rydalmere who suggest copies should be 
obtainable from most technical booksellers. 
(N.J.M.) 


Machine Theory 

ELECTRICAL CIRCUITS AND 
MACHINES, by Arthur Mycheal. 
Published by McGraw-Hill 1972. Hard 
covers, 247mm x 190mm, 409pp. 

Australian price $7.50. 

This reviewer’s only complaint about this 
book is that it was not available to him 25 
years ago when faced with machine 
problems in the electrical trades course. 
The book covers most types of electrical 
machines, primary & secondary batteries 
and measuring equipment. Each chapter 
finishes with a group of review questions 
and with a few exceptions, a series of 
problems with the answers at the back of 
the book. 

The chapter on electronic devices is very 
brief in that it mainly refers to basic in¬ 
dustrial applications, but in view of the 
main theme of the book this is hardly a 
criticism. The photographic illustrations in 
the book betray the American origins of the 
text, being based on a book of the same 
name by Eugene C. Lister. The present 
work has been brought up to date in ac¬ 
cordance with current Australian standards 
and practice. 

In the chapter on DC motor control there 
is only a very brief mention of electronic 
control, which is rather surprising in view 
of the long industrial experience of 
thyratron and mercury arc control 
techiques over many years. Apart from this 
point the book is outstanding value, par¬ 
ticularly to those in heavy industry or the 
power generating field. 

The review copy came direct from the 
publishers but the book should be available 
from major booksellers in all states. 
(N.J.M.) 


Student Texts 

LINEAR CIRCUIT THEORY, by D. E. 
Taylor. Published by John Wiley and 
Sons Australasia Pty Ltd, Sydney, 1972. 
Hard covers, 157 x 247mm, 304pp, many 
diagrams. Price in Australia $10.95 
clothbound, $7.96 student edition. 
ELECTRONIC ENGINEERING 
MATHEMATICS, by D. E. Taylor. 
Published by John Wiley and Sons 
Australasia Pty Ltd, Sydney, 1972. Hard 
covers, 157 x 247mm, 228pp, many 
diagrams. Price in Australia $8.95 cloth- 
bound, $6.96 student edition. 

These are companion volumes, written 
primarily for practising technicians and 
students following certificate-level courses 
in electronic or electrical engineering. The 
author is Head of the school of electrical 
engineering of the NSW Department of 
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Technical Education. 

Both books have been written as in¬ 
troductory texts and references, one 
covering the basic concepts of linear cir¬ 
cuits and their operation, the other the 
mathematical techniques required in order 
to be able to analyse and design them. The 
stated aim has been to equip the technician 
and the certificate student with a foundation 
of knowledge to enable him both to read the 
many more advanced books on the subject, 
and to communicate effectively with 
graduate engineers in his work. 

The emphasis in both books is on practical 
applications, with mathematics treated 
purely as a tool to achieve the desired ends. 
The reader is encouraged to use the slide 
rule, graphical methods and similar 
techniques wherever possible, at least until 
he gains sufficient confidence and 
capability to allow wading into deeper 
mathematical water. 

An interesting and worthwhile feature of 
the circuit theory book is that it has a 
chapter on transmission lines, which in¬ 
cludes an introduction to the use of the 
Smith chart. 

In general I think both books achieve their 
author’s stated aims quite well, although 
the presentation in both is at times rather 
terse and conceptually condensed. They 
would seem to be rather more suited for use 
as texts accompanying a course of lectures 
rather than for use by an individual student 
for private study. 

The review copies came direct from the 
publisher, but both books should be readily 
obtainable from all major bookstores. 
(J.R.) 


Electronic Theory 

FOUNDATIONS FOR ELECTRONICS, by 
John M. Doyle. Published by Rinehart 
Press, San Francisco, 1971. Hard covers, 
168 X 240mm, 457pp, many circuits and 
diagrams. Price in Australia $14.15. 

This is a basic introduction to electronics 
and electric circuit theory which would be 
very suitable for use as a text for first 
courses in these subjects at either 
university, college of advanced education or 
technical college. The only prerequisite is a 
working knowledge of basic algebra. 

Each chapter or “study unit” begins with 

Continued Overleaf 


ALL BOOKS 

REVIEWED IN THESE 
PAGES 

AND HUNDREDS OF OTHERS) 
AVAILABLE FROM 

TECHNICAL BOOK CO. 

289-299 SWANSTON STREET, 
MELB. 3000. Ph. 663-3951 
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BARGAIN 

PACKS 


NEW 1972 SEMICON¬ 
DUCTOR PRICES, 
LARGER RANGE, 
UNBEATABLE PRICES. 
ALL BRAND NEW & 
TESTED. 

10—Audio type similar 

BC108 $1.50 

10—RF type, similar 

BF115, 3693 $1.80 

10—Audio silicon PNP 

sim.2N 3638 $1.50 

10—Audio silicon PNP 

sim.2N3638A $1.60 

10—RFHIGAIN $2.20 

10—Low noise audio type 
similar BC109,4010 $2.50 

10—Audio type sim. 

2N2926 $2.20 

5—Silicon pair comple¬ 
mentary output 22V 
500mW $3.00 

10—Audio type similar 

BC207 $2.50 

10—PNP RF silicon $1.95 

2—Silicon complemen 
tary 1 amp 

Pack-Post 20c 

RECTIFIERS-DIODES 


95c 


10—IN60 diodes 

10—OA90 diodes 
each 

10—Similar BAIOO 
each 

10—400v 1A. EM404 
each 

10—EM406 
each 

10—800V 1A408 
each 

10—1000V 1A 


$1.60 

$ 2.20 

25c 

$1.60 

20c 

$ 2.00 

25c 

$2.50 

32C 

$3.20 

38c 

$4.90 


ALPHA 6 BAND. 
BC. MARINE. S.W. 
AIRCRAFT. VHF.FM 
15 TR PORTABLE. 



Battery or 240V AC Tuning 
Meter 5" Spk. 

540-1600 KHz 

1.8-4MHZ 

4-12MHZ 

22-108 FM X 8.8108 
108-135 MHz 
145-174 MHz 
$109.50 P.P. $1.50. 


CAPACITIVE * 
DISCKARGE 
IGNITION,;^ 
SYSTEMKIT^ 


All components including ready 
wound transformer, 2-silicon 
transistors and circuit board. 
State whether neg. or pos. earth 
required. 

$27.75 

Wirea and tested, $34 
Also E/ ACDI Kit, $22 
P.P.,90c. 


STEREO 



HEADPHONE 

SPECIAL 


$4.95 

P. £t P. 55c. 


BRAND NAME—8 Ohm 
Res20-15KH2 


^wilusjrading:co. 

# 445 MURRAY ST.. ^ 
' -P5RTH. W.A. 


MAILORDER 
X2217; 
f G.P O; 
-PERTH 
6001 


fNEW 
f KIT 


S.E.W. 

M.D. 

METAL 

DETECTOR 


Complete kit — 5 transistors, pc 
board, speaker and instructions. 
Lots of fun — will detect burled 
metal, coibs, etc. 

$29.50 

Pack-post $1.50 

ALSO NEW ECONOMY 
MODEL $7.95 + post 

used in conjunction with 
your trans radip. 



STANDARD 
MODEL 
RELIANT 
12 VOLT 18W 


SUPER 
MODEL 
TITAN 
12 VOLT45W 


EXPO HIGH SPEED 
DRILL 

Miniature multi purpose precision 
tools are invaluable to: 

a Bectronic engineers 
a Model makers 
a Lapidarists 
a Engineers 
a Dental mechanics 
a Chiropodists 


DRILL 

STAND 



Reliant Drill $12.70 
PP90c 

Titan Drill $17.50 
PP90c 


LAFAYETTE HA 600A 



GENERAL COVERAGE HA- 
600A 

$219.50 including Sales Tax 
5 BANDS 150-400 KHz, 550-1600 
KHz (Broadcast Band), 1.6-4.8r 
MHz, 4.8-14.6 MHz, 10.5-30 MHz. 
OPERATES FROM 12 VOLTS 
DC - 240 VOLTS 50 Hi 


BUILD 5RADIO a 
ELECTRONIC 
PRO.mCTS 



$6.50 


P & P 55c 


No soldering required. Ideal 
beginner's proiect. Complete 
with instructions includes a 
crystal set and 2 transistor radio 
desiga 






BOYS' CRYSTAL SET KIT 

Complete with plastic cabinet, 
earphone and instructions. 

$3.50 plus post, 55c 
Extra — add-on kit. Convert 
your crystal set to a one- 
transistor radio. 

$1.50 plus battery. 


NEW MODEL 


VU- 


7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with instruction book, carrying 
case and earphones. 

Special price . $9.75 

Wired. $11.75 

Post and pack, 75c. 


TRANSISTOR RADIO 
KIT 

2 silicon transistors easy to build 
— all parts supplied including PC 
board and full Instructions 


$5.25 



+ 216 type battery 
PP 55c. 



VHF 

CONVERTER 

TUNER 

110-136 MHz 
couples to 
broadcast 
receiver. 

$14. 

PP,55c. 



SMALLEST RADIO KIT 
IN AUSTRALIA 

1 %in X 1 %ln X 15 / 16in. Uses 2 
silicon transistors and high im¬ 
pedance magnetic earphone. 
5-stage reflex circuit and ferrite 
aerial. 

Complete kit with instructions, 
$6.75, 55c Pack post. 

Batteries required: 2 Mercury 
cells type RM675. 


PERTH ELECTRONIC PARTS CENTRE 


BOOKS & LITERATURE 


a preview summarising its content 
material, and ends with a selection of 
tutorial exercises. The text is written in 
clear and concise language, and is well 
served by illustrations and worked-out 
examples. The book itself ends with 
mathematical tables and a topic index. 

To summarise: another good basic text to 
choose from, for those either beginning a 
study of electronics or planning courses for 
such people. 

The review copy came from Holt, 
Rinehart and Winston (Aust) Pty Ltd, but 
copies should be available from all com¬ 
prehensive bookstores. (J.R.) 


TTL Handbook 

DESIGNING WITH TTL INTEGRATED 
CIRCUITS, edited by R. L. Morris and J. 
R. Miller. Published by McGraw-Hill 
Book Company, New York, 1971. Hard 
covers, 182 x 260mm, 322pp, many circuits 
and diagrams. Price in Australia $19.45. 

In view of the widespread use of TTL 
digital integrated circuits throughout the 
world, this should prove a most popular 
volume. It is another book in the McGraw- 
Hill “Texas Instruments Electronics 
Series”, and is in this case compiled from 
design data assembled by TPs IC Ap¬ 
plication Staff. It has been designed as a 
referance manual for anyone involved in 
the design of digital circuits using TTL 
devices, from computer designers to ad¬ 
vanced amateurs. 

As one might expect, the book covers its 
subject thoroughly and in considerable 
depth. After an introduction to digital logic 
concepts, it presents first an overview of the 
principal TTL device families, and then 
gives an in-depth analysis of basic gate 
operation and characteristics. This is 
followed by chapters dealing with extended 
range operation, noise considerations, 
combinational logic design, and specific 
elements such as flip-flops, decoders, arith¬ 
metic elements, counters, and shift 
registers. A final chapter deals with ap¬ 
plications. 

The text is well written, and is amply 
served by diagrams and circuits. My only 
real criticism is that I believe the usefulness 
of the book could have been increased 
significantly by the addition of somewhat 
more application material. When I looked 
up the index in the hope of finding in¬ 
formation on clock generator con¬ 
figurations, for example, there were none to 
be found, yet the generation of clock pulses 
is surely pretty basic. A later search also 
failed to find any information on such 
circuits. Perhaps a later edition might 
present more information of this type, to 
make it even more valuable than at present. 

As it stands, the book should certainly be 
regarded as essential reading for anyone 
embarking on design with TTL, despite my 
criticism. 

The review copy came from McGraw-Hill 
Australia, but copies should be available at 
all major bookstores. (J.R.) ® 
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DEAL 
FOR THE 
WORKSHOP 

Cuts rubber gaskets, 
tin, wire, twine. 

It’s a snip with 

MULTI¬ 

PURPOSE 

SNIPS! 

BARGAIN PRICE: 

Si*so 

KITCHEN CUTS 

Plastic wraps, aluminium foil, 
paper, string, bacon, crab. 

GARDEN CUTS 

Light pruning, 
flowers, fruit, vines. 

AND DOZENS 
OF OTHER USES! 

{ MAGAZINE promotions”! 

I MULTI -PURPOSE SNIPS j 

I NAME.. j 

! ADDRESS. ! 


State.Postcode. 

(Block letters, please) 

Please send me.pair(s) of Multi¬ 

purpose Snips ($1.50 each). 

I enclose cheque, money /postal order 
No. 

Value. 

Cheques should be made out to Magazine 
Promotions and endorsed on the back with 
sender's name and address. This offer is open 
to reader^ in Australia oniy. 

POST TO: MAGAZINE PROMOTIONS (MULTI¬ 
PURPOSE SNIPS OFFER). PO BOX 153 
BEACONSFIELD, NSW, 2015. 
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NEW MAGNAVOX-ROLA THREE WAY 
HIGH FIDELITY SPEAKER SYSTEM 


FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 WATTS R.M.S. 


DRIVE 

UNITS: 


Magnavox 8-30 High Performance Sin Bass Unit 
Magnavox 6. J — 6in Mid Range Speaker 
Rola X30 High Fidelity Dome Tweeter 


COMPLETE SYSTEM 

24” X 15y2” X 11”). 


in 1.6 cubic 


ft. cabinet. In 

$69.50 


(Size 


Walnut or Teak Veneer 

PACKING & FREIGHT 
ea- EXTRA 


SPEAKER KIT: (less cabinet) comprising 1 8-30 speaker, 1 6J speaker, 1 Rola X30 
dome tweeter, 1 Imh. inductance, 1 8mfd. & 1 4mfd. polyester condenser, 1 3” &1 6” 
tube, 1 printed circuit board for network, innabond & speaker silk, plans for cabinet. 

00 


$36. 


$2.00 EXTRA. 


TWO SPECIAL SYSTEMS FOR DECEMBER 


PIONEER SA-600 
AMPLIFIER 



MAGNAVOX 

ROLA 

3 WAY SPEAKER 
SYSTEM 

AS ADVERTISED 
ABOVE 

$460.00 

FREIGHT 
& PACKING 
EXTRA 


GARRARD 
ZERO 100 
RECORD CHANGER 



Fitted with Shure Magnetic 
Cartridge & Diamond Stylus. 
Supplied with timber base & 
perspex cover. 


EXPO. 

20 WATT RMS 
AMPLIFIER 
WITH SEPARATE 
BASS & TREBLE 
CONTROLS 
RESPONSE 20 
TO 20,000 CYCLES 


IMPORTED 
2 WAY 
BOOKSHELF 
SPEAKERS 

$199.00 

FREIGHT & 
PACKING EXTRA 


GARRARD 40B 
RECORD CHANGER 
WITH MAGNETIC 
CARTRIDGE-DIAMOND 
STYLUS 

SUPPLIED WITH 
TIMBER BASE 


CLASSIC RADIO 


245 PARRAMAHA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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TWO SPECIAL HI-FI SYSTEMS FROM CLASSIC 


AMPLIFIERS 

KENWOOD 

KA4002 

OR 

SANSUI 

A505 

System One 


TURNTABLES 

DUAL 1216 
OR 

GARRARD SL72B 
WITH BASE & COVER 
SHORE MAGNETIC 
CARTRIDGE & DIAMOND 


SPEAKERS 

MAGNAVOX 
8-30 SYSTEM 
OR 

3 WAY SYSTEM 
WITH DOME 
TWEETER 


TUNERS 


A.M. 
TUNER 

BY CLASSIC 


$ 399.00 

FREIGHT & 
PACKING 
EXTRA 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R.AA.S. Total output 
50 watts R.AA.S. 8 Ohms. 

FREQUENCY RESPONSE: 

20 cycles to 40,000 -f Idb. 

HUM & NOISE: 

Aux. 70db. AAag. 60db: 

INPUT SENSITIVITY: 

AAag. 2mv. Aux. 250mv. 

EQUALISED: 

AAag. RIAA. 

TONE CONTROLS: 

Bass 50 c/s + 13db. Treble lOkc/s 
15db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc/s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c/s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play-back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

16V2in X llin. deep. Weight lbs. 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 silicon transistors plus 7 diodes. 


KENWOOD 
KA 2002 
OR 

PIONEER 
SA 500A 
System Two 


DUAL 1214 
OR 

BMU121 BELT DRIVE 
WITH BASE & 
MAGNETIC CARTRIDGE 
DIAMOND STYLUS 


MAGNAVOX 
8-30 SYSTEM 
OR 

3 WAY SYSTEM 
WITH DOME 
TWEETER 


NOT 

SUPPLIED 


$ 299.00 

FREIGHT & 
PACKING 
EXTRA 


NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN-BUILT AM. TUNER ULTIMATE IN DESIGN— 

LONG DEPENDABILITY using all silicon transistors 50 WATTS — RMS 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 


Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P. A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, 
provision for external aerial. 240 volt A.C. operation. Dimensions 10% x Gin x 
3 V2in. Output variable from 50mv to 700mv. 

$49.00 Post and Packing, $1.50. 


$ 159.00 


Plus Freight 


(cabinet extra) 


Model C700-T (with Tuner) 


All units wired with sockets 8- control for simulated 4 channel only requires the addition 
of two extra speakers, also output socket for decoder. 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 
$10.00 extra. 


NEW MODEL C600-T 32 WATTS RMS 


32 WATT (16 watts per channel) VERSION OF THE C700-T AM¬ 
PLIFIER WITH TUNER, SPECIFICATIONS AS FOR THE C700-T BUT 
LESS THE FOLLOWING: PROVISION FOR SIMU LATED 4 CHANNEL, 
SPEAKER SWITCHING (outlet for one set of speakers only) & tape 
monitor switch. SUPPLIED IN TIMBER CABINET TEAK OR WALNUT 
FINISH. 


FREIGHT 

EXTRA 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 
Provision For 4 
Channel 


Model C700 
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CHRISTMAS SUGGESTIONS 

Listed below are some of the more popular projects/equipm'ent that would make an ideal gift 
suggestion for the hobbyist/serviceman. The kits contain only new and guaranteed parts. Re¬ 
member our return mail service. 


J. H. TURNTABLE 

$39.50 



Belt Drive, Synchronous Motor, Rumble is not 
measurable. Wow & Flutter better than 0.04%. 12“ 
Platter. 

SPECIAL PRICE: S39.50. Post SI.00. 

LUSTRE ST510D ARM; Suited to above Turntable, 
this unit is PRECISION made with calibrated 
counter weight adjustment. 

Oil Damped cueing lift supplied. SPECIAL 
PRICE: S26.50. Post 75c. 

AT66 CARTRIDGE: Magnetic Car^t with a 
tracking weight 1.5 — 3g. Excellent freq res. 
SPECIAL PRICE: S10.50. 

BASE: Oiled Teak to suit J.H. T /Table. 
Professional finish. SPECIAL PRICE: Sll'SO. Post 
S2. 


GENUINE VALUE . . . 

One complete set of above system inc 
T / Table, arm, cart, base S86.50. Post S3.00. 


MAGNAVOX 8/30 
SPEAKER SYSTEM 


Featured in EA Jan '71 

Units available in oiled teak only. 1.6 cu ft system. 
CABINET KIT: S22.50 • 

CABINET BUILT: S32.50* 

COMPLETE SYSTEM inc all speakers & built 
cabinet: S58.00 - 
AS ABOVE with kit S45.00* 

*FREIGHT: All systems despatched by Rail or Road 
Transport, freight collected your end. Sorry, no 
C.O.D. on this line. 

MAGNAVOX SPEAKERS 

All brand new & guaranteed. In cartons. 

8 30 Speaker S17.85, post S2.00. 

3TC Tweeter S3.50, post 75c. 


S5.50 

post 

75c 



STEREO 
HEADPHONES 

20HZ — 18KHZ Quality 


Thank you . . . 

For another successful trading year. 
This perhaps has been our most 
satisfying trading year since our 
operation commenced some 7 
years ago. We have made many 
new friends and extended our 
services to many thousands of new 
clients throughout Australasia. 

As the year closes, we trust that 
1972 was a successful year for you 
too — now the Management and 
Staff of the Kit-Sets Aust. Group 
extend to all Readers our best 
wishes for the coming Christmas 
and New Year. 


TRANSISTOR TESTER 

$14.50 



A very useful 
piece of Test 
equipment. 
Tests Trans, 
istors, diodes, 
Fets, etc. etc. 
Our Kit com¬ 
plete including 
battery S14.50 
post 75c 


PHILIPS SPEAKERS 

Tweeter 1" dome 
Type as used in 
tjfWk M'vox system etc. 

Im/I IKHZ 20KHZ can 

handle 40W $13.00 
& 75c Post 

AD 7065 W8 Mid range 7" 8ohms 
20W RMS 

SPECIAL PRICE $14.00 Post 75c 
AD 1256 W8 Bass Speaker 
40W RMS 12" 8ohms $49.00 & $1.00 
Post. 


MUSICOLOUR II 



New updated lights display as per 
Dec. 71 E.A. Can handle lOOOW on 
each on 3 channels. Quality Kit. 
ALL TOP GRADE PARTS. 

Wired & Tested $59.50. 


NEW SALES DEPT. 

We are pleased to advise the 
opening of our new Sydney Sales 
Dept, at 230 Sussex St., Sydney. 
Phone 29 1005. Hi-Fi section now 
open. AUSTRALIA'S BEST 
PRICES. No waiting. 


RESISTOR PACK 


Pack 56: Contains 3 Resistors of 
the 57 Standard values between 10 
ohms and 1 meg. totalling 171. All 
new carbon film, 5P.C. Types. 
Value. For the Hobbyist / ser¬ 
viceman. 

%W: $4.75 V 2 W: $4.84 






CDI KIT 

$20.50 
Post $1.00 


Described Aug. '70 E.A. Will 
greatly improve overall per¬ 
formance of any 12v. Car either 
Neg. or Pos. earth. Kit con^plete in 
every detail in a dieccst Box. 
Transformer has secondary Pre. 
wound. 


PARTS SPECIALS 

BC107. 10 for $3.50 

BC108. 10 for $3.50 

BC109. 10 for $3.50 

EM401. 10 for $1.90 

EM404. 10 for $2.20 

2N3055 10 for $12.00 

,3.5MM Plugs 10 for $1.20 

Magnavox x 8/ 30 Speaker $17.50 


REGULATED POWER 
SUPPLY 


Described E.A. 
June '72 3.5 20V 
variable a 
400MA 

Comes complete with ATC Sloping 
Front Case. 

$27.90 Post $1.00. 



1.3.1 TUNER 

See Feb. 71 EA. 

I.C. Tuner, Sensitivity 15UV 6V 
operation. Excellent Value for 
Quality Tuner. See Feb. '71 E.A. 

Kit ($21.50) 

Wired & Tested $27.50 


CAPACITOR PACK 


Pack 93: Contains 3 top grade 
"Greencaps" of the 45 Values 
between 2PF and 0.47uF,a total of 
135 (2PF-820PF lOOV Ceramics). 
Polyestor Caps lOOV. 

GOOD VALUE at $8.30 


SPEED CONTROL 



$13.50 Kit 
Post 75c 


Will vary speed of electric drills, 
saws, projectors,etc. See May E.A. 
Can handle to 750W, motor still 
maintains good torque at low 
speeds. 



CATALOGUE 


70 Big pages 
packed with 
information and 
Prices on Parts, 
Kits, Hi Fi. etc 


75c covers cost and Post 

AMENDMENT SHEETS now 
available. 



YOUR CONNECTION 


SYDNEY 
982-5571 

To after hours Tele¬ 
phone Orders. 

We have recently installed an Automatic 
Telephone Answering & Recording 
Machine. Remember it costs less than 50c 
to call us S.T.D. from anywhere 'n 
Australia after 6pm. Place your C.O.D. or 
Credit account order to receive the fastest 
action. Packed to meet the 9am clearance 
next morning. BE SURE TO GIVE YOUR 
NAME & ADDRESS. 


C.O.D. To use this service add 70c. 

ORDER FORMS: Sent free with each order. 
DESPATCH: All orders are received at 9 am at 
the PO and despatched to meet the 1 pm 
clearance the same day. This gives you a 4-hour 
service. 

POSTAGE: Add 20c packpost fee to all orders 
unless stated otherwise. 


E.A. 160 Communications 
Receiver 
$87.90 


^# 'C) ' * ® 


Professional unit 
capable of receiving 
S.S.B. CW & AM. 

Special Features include R.F. Tuning, 
B.F.O., Amplified A.G.C., S Meter, Fine 
Tuning, Audio Section employs TAA 300 
1C. Frequency coverage is 0.5 -26MHZ. 
Mains operated with zener protection. 
ALL NEW PARTS and per Parts list in 
publication. Reprint of the articles 
available on request. 

SPECIAL PRICE: $87.90. Post $2.00. 


PHONE SERVICE: Simply order on phone and 
order will be despatched C.O.D. within the hour. 

QUALITY: All our parts are new and fully 
guaranteed. No surplus or rejects. 


CATALOGUE: 
Post. 


Now available price 50c. 25c 


KIT-SETS AUST. PTY. LTD. 


MAILORDER DEPT: P.O. Box 176 Dee Why 2099. N.S.W. 

SYDNEY SALES DEPT: 230 Sussex St., Sydney. Phone 29 1005. 

NORTHSIDE SALES DEPT: 2/ 21 Oaks Ave., Dee Why. Phone 982 5571. 
BRISBANE SALES DEPT: 293 St. PauLs Terrace, Fortitude Valley. Phone 52 8391. 

.Canberra Distributor: Electro Pak, Garema Arcade. 

* Newcastle Distributor: Varcoe-Bennett, 2 Third Ave., Lambton Nth. 
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AMATEUR BAND 
NEWS S. NOTES 

by Pierce Heoly, VK2APQ 


OSCAR 6 Successfully Launched 

The amateur built satellite, OSCAR 6, was placed in earth orbit at 1719 
hours GMT on 16th October, 1972. 


William W.Eitel WA7LRU/W6UF 

Perry I. Klein K3JTE 

Ray Vincent WA6CBX 

Interim chairman is William W. Eitel. 

The committee will assume the responsibility for;— 

(a) Developing plans for satellite projects funding. 

(b) Co-ordinating project staffing. (Including 
volunteer and salaried personnel.). 

(c) Advising on international and domestic regulatory 
matters affecting the Amateur Satellite Service. 

(d) Planning and organising public service application 
programs, particularly education, emergency 
service and international applications. 

The committee and others at the initial meeting 
reviewed and compared in considerable detail the 
various aspects of the Syncart and Spirit of ’76 
proposals of AMSAT and OSCAR respectively. 

(Acknowledgement is given to information obtained 
from the AMSAT “Newsletter”.) 


The satellite was successfully flown as a secondary 
payload to the NASA ITOS-D weather satellite, aboard 
an up-graded Thor-Delta launch vehicle. It is the first 
amateur satellite since the creation of the Amateur 
Satellite Service at the 2nd World Administrative 
Conference for Space Telecommunications at Geneva 
in 1971. 

It is also the first to transmit in the new 435MHz- 
438MHz allocation, and the first communication 
satellite to employ a 10 metre down link. It is expected 
to have a life of one year, much longer than previous 
OSCAR satellites. 

Basically it is a two-to-ten metre linear repeater. It 
also has two beacon transmitters, a message storage 
unit called CODESTORE and ground command 
equipment. The frequencies used are:— 

Input: 145.90MHz to 146MHz for normal operation. 
145.83MHz to 146.07MHz for extended passband 
operation. 

Output: 29.45MHz to 29.55MHz for normal operation. 
29.38MHz to 29.62MHz for extended passband 
operation. 

OSCAR 6 COMMUNICATION REPORT 
NAME_CALL 

period" 


Beacon frequencies: 29.45MHz and 432.1MHz. 

Beacon modulation: Morse code (A1 emission). 
Repeater power output: 1 to 1.3 watts CW into a half 
wave dipole. 

Operating modes: SSB and CW are recommended. 
AM, RTTY and SSTV can also be used but with less 
efficiency. FM is not recommended.* (FM signals 
make very poor use of the repeater’s limited power 
and bandwidth.) 

Power source: Battery recharged by solar cells. 

OSCAR 6 contains a number of interesting systems. 
Telemetry provides data on 24 spacecraft parameters, 
transmitt^ as Morse code numbers. A message 
storage unit (CODESTORE) enables specially 
equipped ground stations to feed in Morse code or 


RTTY messages. A beacon on 435.1MHz aids satellite 
tracking as well as providing a test signal for checking 
receiving equipment that may be used in the future. 

AMSAT has developed a simple reporting form to 
assist amateurs and listeners in reporting results. The 
form is in three parts: simple questions about your 
station; pertinent details of contacts through the 
satellite; stations heard through the satellite but not 
contacted. 

During the latter stages of the count down, the WIA 
Project Australis Group in Melbourne maintained 
direct contact with the AMSAT control centre. They 
relayed this information over station VK3ARD for the 
benefit erf amateurs in Australia and South East Asia. 

During the first three days the satellite was suc¬ 
cessfully commanded by an Australian ground station 
and telemetry data received. Several contacts were 
made via the repeater and many stations in New 
Zealand and Australia heard. Nightly schedules were 
maintained with AMSAT stations on 14.320MHz by the 
Australis group in Melbourne to exchange telemetry 
and other information. Orbital times and news of 

Send to: 

AiJSAT 

Telemetry Dept. 

P.O. Box 27 

Washington, DC 20044 

U.S.A. 


contacts made will be given through WIA stations each 
Sunday morning on 7146KHz. 

In June 1972 an Amateur Satellite Service committee 
was formed to plan, guide and co-ordinate Amateur 
Satellite Service activities. Committee members 
represent AMSAT, OSCAR project groups, and the 
American Radio Relay League (ARRL). 

Objectives will include selection and articulation of 
desirable goals for the Amateur Satellite Service and 
marshalling necessary resources for their successful 
realisation. 

Interim membership includes:— 

Victor C. Clark W4KFC 

Richard Daniels WA4DGU 

Harry J. Dannals W2TUK 


TRIP TO THE SUNSHINE STATE 

At the beginning of October, 1972, it was decided to 
make a quick trip to Noosa Heads, about 100 miles 
(161km) north of Brisbane, Queensland. An underlying 
reason was to make personal contact with fellow 
amateurs whenever possible. 

In Brisbane, it was a pleasure to again meet Peter 
Brown, VK4PJ and his wife. Peter is contest manager 
for the Wireless Institute of Australia and, with 
assistance from his wife, had just finalised the 1972 
Remembrance Day contest results. Amateur radio in 
general was the main topic of conversation. 

When not checking contest logs, or attending to other 
calls on his spare time, Peter works some DX and 
keeps in touch with local HF activity. He also operates 
RTTY on 144MHz. 

An interesting discussion was also had by telephone 
with Ron Everingham, VK4EV, state supervisor for 
the WIA YRCS in (Queensland. Ron expressed 
satisfaction in the results achieved at the recent YRCS 
convention held in Melbourne, which he attended as 
Queensland delegate. He also expressed the hope that 
there would not be any further difficulties in the 
availability (rf YRCS notes and that the acceptance (rf 
the YRCS constitution will enable a smoother and 
uniform operation of the scheme. 

At Nambour a very pleasant evening was spent with 
Ken Chiverton, VK4VC, discussing various trends in 
amateur radio including YRCS activities and the 
benefits of the scheme for those interested in elec¬ 
tronics. Ken also related some of the incidents 
associated with the arrival of the raft La Balsa at 
Mooloolaba just a few miles from Nambour. It will be 
recalled that amateur radio played an important role 
during the latter stages of the voyage of La Balsa from 
Ecuador, South America. 

For those visiting the Nambour and the Sunshine 
Coast areas of southern Queensland, VK4VC is the 
contact for the Sunshine Coast Amateur Radio Club, 
and a warm and friendly welcome is assured. 

The SCARC meets on the 3rd Tuesday in each month 
at 7.30pm in the old Kureelpa school. Other officers of 
the club are:— 

President Col McComley VK4ZCY 

Secretary Chris Wilks VK4CC) 

Toowoomba, the “Garden City”, was certainly living 
up to its name, although the locals insisted that it had 
been even better a week before. A phone call to Keith 
Hoffmann, VK4KH was the prelude to a most enjoyable 
evening. Keith passed the work around and early that 
evening I had the privilege of meeting Bob Morton, 
VK4UM; Bert Watts, VK4CP; Rod Webb, VK4ZJ; John 
Jones, VK4LQ and Keith Hoffman, VK4KH. 

Bert, VK4CP, suggested a suitable rendezvous and 
the evening was spent discussing equipment each used, 
trends over the years, the future of amateur radio and 
many other aspects. Even the holding of regular get- 
togethers among the amateurs in Toowoomba was 
suggested. 

It was interesting to learn that VK4CP once held the 
call sign VK2CN and who was one of the early mem¬ 
bers of the Hunter Branch. Also, that VK4LQ had been 
VK2JJ in Sydney. 

Leaving (Queensland the next stop was Tamworth, 
where an invitation to visit the QTH of Noel Taylor, 
VK2ASQ was accepted. Noel’s interests extend to 
lapidiary and horse riding, the latter shared with his 
12-year-old daughter. 

He has also constructed a solar heating system for 
their swimming pool for round the year use. Naturally 
the topics discussed were varied. Noel expressed his 
intention of giving SSB a rest and returning to CW. 

It was quite evident from the discussions with those I 
met that there is a very definite trend towards home 
constructed equipment. In fact it is debatable if it had 


. . . . . 

Ra(dio clubs and other organisatioris, as well as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 


PART I. Station Information (Fill In only If this is your first 
report, or if information has changed since your last report.): 

Address_ 

Country_ 


Latitude_ 

145 MHz Power Output 
29 MHz Receiver_ 


AMSAT Member?_ 

_^min (N) (S) 

W. 


Source of 

_Orbital Data_ 

Longitude_ 

Antenna & 

Polarization_ 

Antenna & 

Polarization_ 

Antenna 

Polarization 


435 MHz Receiver__ _ 

Did You Hear: 29 MHz Beacon?_(RST) 435 MHz Beacon?_ 

PART II. Summary of Completed Two-Way Contacts: 


DATE 

TIME 

GMT 

STATION 

WORKED 

HIS I 

SIGNAL 
RST I 

I I 

SIGNAL 

I RST I 

[ HIS 
MODE 

MY 

MODE 

TIME OF 

ENDING 

OSO(GMT) 

COMMENTS 


















_ 


PART III. Summary of Amateur Stations Heard Through OSCAR 6: 


DATE 

TIME OF 
AOS (GMT) 

STATION 

HEARD 

HIS 

SIGNAL 

RST 

HIS 

MODE 

HEARD CALLING 
OR WORKING 
(CALL SIGN) 

TIME OF 

LOS 

(GMT) 

COMMENTS 


















For those wishing to 
report results from 
OSCAR 6 , AMSAT 
has printed the 
reporting form 
shown. We un¬ 
derstand that forms 
based on this design 
are to be produced 
by the Project 
Australis Group, Box 
150, Toorak, Vic., 
3142. 
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LARGE "■ 
BATTERY 


Electrically operated 1 

® WATER } 
VALVES 


Time 

Switch 

Unit 

$2.95 


"HORNBY"CONTROLLER 
No 1041 


P.O Box 165 
VALLEY, 
BRISBANE 


Cables & Telegrams, 
‘Disposals' Brisbane. 


mSiP0SnikS^2£<nifs.^3s»0PseersBA/ve/ 

TRADING COMPANY MAIL ORDERS: DIRECT DISPOSALS 36 H^EN ST.. VALLEY.BRISBANE4006 gn all goods 


DOUBLE SEAL 


^S200 




im 


r 


COMPUTER 
BOARDS 

Enormous 
purchase 
from 

famous computer manufacturer. 
Each board comprises a minimum 
transistors and up to 6 transis¬ 
tors, plus host of resistors, diodes, 
capacitators, inductors, etc. Tran¬ 
sistors are NPN & PNP germanium 
type T05 & T018 for R.F. audio, 
hi-speed switching, etc. lOO’s of 
uses. Technical data included with 
each purchase. Size of board 2 1/2” 
X 4”. 4 boards with minimum of 16 
transistors $2, 5 0Z 

Boards with minimum of 32 

transistors $2.75, lOoz 

16 Boards with minimum of 64 

transistors $4.95, 11b Special 
price for quantity. 32 Boards $7.95. 


PANELS with 2 power transistors 
sim. to OC28 on each board plus 
components. 2 boards (4 x 0C28). 
$3. 6oz. 


COMPUTER BOARDS 

Set of 3 comprising 2 boards 7” % 
5” with 1 board 5” x 4” compris 
ing minimum of 25 transistors plus 
hosts of diodes, resistors, capacita¬ 
tors, inductors, etc. $2.95 set of 3. 

- 12oz, 


Ratio available. 12.5 to 1. Made 
by David Brown, "Radicon” Eng 
land. Very robust construction, has 
two driving shafts at right angles 
and oil filler plug. Unit is drilled 
4-bolt fixing, size 4 1/2” 
1/2” X 3 1/2”. 7/16” and 

” dia. X 1 1/4’ long shafts 
over $100 to make). Bargain 
100 only. Also ‘Radicon’ gearboxes 
same as above 14.5 to 1 reduction 
$19.50. 91b 


CHARGERS 


Originally made for Air Force. The 
finest quality with front meter. 
240 volts A.C., 50 c.p.s. input, 28 
volts D.C., 41 amps output. Ideal 
for heavy doty multiple battery 
chargers for garages, etc. Cost 
Government $200. Kail. 


Waterproof solenoid and 
nylon valve casing construction. 
Valve mechanism is brass si 
containing a spring-loaded plu 
which, loads a neoprene seal 
against the outlet port in 
normally closed position. An 
encapsulated solenoid coil fits 
over the brass sleeve and operates: 
from 230/250 volts mains supply: 
to withdraw the plunger and' 
permit the valve to open. 

BRANJC> njEWI {I 

Inlet lin Outlet BSP. 

3 l/2in. long x 3in. overall. 


Famous English “ACOS” complete 
PICK-UP cartridges with STYLUS. 
Current issue to fit ’’Garrard” and 
most other types of players and! 
decks from all countries. Complete 
with fixing screws and brackets. 
G.P. 101 hi output mono crystal 
cartridge which will play stereo 
records. A special purchase. $1.95 
G.P. 91-2 stereo crystal $2.50; G.P. 
93-1 $3.50: G.P. 93-1 diamond 
$4.50; G.P. 94-1 ceramic sapphire 
$5.00: G.P. 94-1 ceramic diamond 
$5.50. The latest from “ACOS”, 
type 104 transcription P.Z.T. cera 
mic stereo cartridge for use with 
magnetic input. Buy from us and 
save. $7.50. All above packed 
individual cartons. 2oz. 


I A' 


POST OFFICE 
TELEPHONES 


$7 


50 


standard G.P.O. type, complete 
with dial and approx. 10' of cord 
as new cond. 91b. 


7 transistor 

AUDIO AMPLIFIERS 

$4.95 

Fresh 1972 current production 
Made in England. Mullard transis 
tors. Brand new with circuit dia 
gram. 2 watts output (peak). Speci 
ally designed to provide a complete 
and reliable basic unit for portable 
gramophones, radios, intercoms, 
tape Yecorders, P.A. systems, etc. 
Latest printed circuit design suit 
able for 3 to 15 ohm speakers. For 
use with 9V transistor radio battery. 
Frequency response 150-10,000 c-s. 
A pair are ideal for stereo. Size 
only 3” X 2”. lOoz. 

Usually sold at $12. 


HALF-PRICE SPECIAL 
HI-FI RECORDING TAPE 


Fantastic purchase of “MYLAR” 
professional recording tape (the 
best money can buy). Famous 
3-name brand (one we can’t men¬ 
tion due to huge price reduction). 
Silicone lubrication. Suits all tape 
recorders, hi-fi and stereo. Selling 
well under half price. ABSOLUTELY 
BRAND NEW. 

3” X 225’ 65c — 4oz: 5” x 
600’ $1.75 — 6oz: 5” LP x 
900’ $2.45 — 8oz; 5|” LP 
X 1200’ $2.75 — 10oz.; 7” 
X 1200’ $2.25 — lOoz; 7” 
LP X 1800’ $3.95 — lOoz. 

3” Empty Spools 25c: 

5” Emotv Spools 35c: 


MK111 

LATEST MODEL 
5200 G.P.H. BALL BEARING 
CENTRIFUGAL PUMPS 
6 MONTHS GUARANTEE 

Top quality 1 1/4“ inlet, 1“ out 
let (O.D.) corrosion proof all metal 
centrifugal pump. Capacity up to 
5200 g.p.h., pressure up to 85 
PSI. Has two heavy duty sealed 
ball bearings to give smooth run¬ 
ning and long trouble-free life. 
Handles heaviest loads and highest 
speeds — designed to pass solids 
such as sand, silt, dirt, etc. with¬ 
out damage, will pump salt water 
without harmful effect. Heads to 
over 170', suction lift to 25’. 
Spare parts always available. Our 
very large production for export 
enables us to sell at this unbeat¬ 
able price. Ball type foot valve for 
1 1/4” hose $3.25, IZo*. 

3 ’ pulley to suit $1.50. Goa,. 

This pump is also suitable for' 
pressure spraying, use restrictor 
for reducing output. 4 ||] 


DRIVER HORNS 

These comprise the driver for 
supply from a P.A. amplifier. Build 
your own P.A. speaker tunnel from 

25 watts. 5>1Z,00 

30 watts. 

POWER SUPPLIES 

Ex-computer 240 volt 50-60 Hz in¬ 
put. 22 voft smoothed and stabi- 
ised output at 250 MA. Has 19 
transistors and 20 OA200 diodes. 
Size 6“ X 4” x 2”. As new cond. 
57.50. (ttmi Ijlb. 


A beautifully made 240 volt geared ' 
motor with tremendous torque. Moli- ' 
bdenum steel gears with approx. 20J ; 
reduction, coutinuous duty. 4 threaded • 
hole mounting, can operate in any 
position. BRAND NEW.^ cost 

S14 to make. Rush this bargain. 500 
only. 21b I 


FRESNEL 

LENSES 


$4.50 


12 in. sq. x 1 mm. thick, 
f.l. 13, 1/2 in. 

Precision worked in thin optical 
plastic and providing large area 
magnification equivalent to expen¬ 
sive glass lenses. Fine optical 
quality permits use as solar furnace 
elements, condensers, image magni 
tiers, light intensifiers, overhead 
and back projection ootics, camera 
image brighteners (disco scenes) 
Use our low RPM geared motors to 
drive these. 8oz. 


Brand new English /P 
240 volt A.C. mains t ia 
operated fans. Makes 
an ideal extractor fan for kitchens, 
caravans and other domestic anck light 
ndustrial purposes. Continuously 
rated, smooth, silent-running induc¬ 
tion motor: balanced 3 bladed, 61” 
fan. Size 6i“ dia. x 4“ deep. 3 H} 
4.000 r.p.m. cont. duty 


Beautifully made by 
"MECCANO" England 240 volt 
AC input smoothed constantly 
variable 0-12 volt D.C. output at 
.6 amps. 0 is off. Double 
insulated tested to 5000 volts. 
Fully protected from damage 
through overload by a thermally 
operated device which re-sets 
itself. Has reversing switch to 
control the direction of running 
of electric mechanisms. Ideal for 
models, battery eliminator 
tape recorders, transistor 
record players etc.,Brand 
m carton with instructions. 

I Us. sold at $18. Guaranteed for 2 
years. 2 lb. 


*225^ 


HONEYWELL 
PROGRAMMER 

This is a drum type timing device, 
the drum being calibrated in equal 
divisions for switch setting purposes 
with trips which are indefinitely 
adjustable for position. They are 
also arranged to allow 2 operations 
per switch per rotation. There are 
15 changeover micro switches each 
of 10 amp. type operated by the 
trips thus 15 circuit's may be 
changed per revolution. Drive motor 
is 240V mains operated 5 revs per 
minute. Some of the many uses of 
this timer are Machinery control. 
Boiler firing. Dispensing and Vend 
ing machines. Display lighting ani 
mated and signs. Signalling, etc. 
Price from makers over $65 each. 
Special snip price $22.50. Don’t 
miss this terrific bargain. These are 
brand new in maker’s carton. 1972 
production. 4/6, 


J^nva/ux 


beautifully made originally for 
computers. Two speed with.two 
1/2" shafts. Fully ball bearing 
CAPACITATOR START. 1400 
RPM & thru gearbox 100 RPM 
cont. duty 40 in. Ibs.torque. size 
12'x 5'.' complete with capacitator 
As above 30 RPM. brand new at 
$29.50. IDEAL, b-b-q, SPcrs. 


Precision engineered sequence tim¬ 
ing unit tor 230/250 volts A.C. 
operation, containing multiple 
motor operated switch contacts plus 
45 manual switch positions. Fitted 
with an exceptionally fine synchro¬ 
nous motor and gear train provid¬ 
ing a final drive of 12 r.p.m. plus 
mains solenoid. Ratio between 
motor and manual switching 20:1 
over 100 second period, giving 
total time cycle of 75 minutes 
Good condition. Can be broken 
down for geared motor and sole 
noid alone, or converted for photo 
graphic timihg or logic switching 
Similar to above but 1 r.p.m 
52.95. Zth, _ 


Made by "Meccano" England, 
input 15 volts AC. output 0 to 12 
volts DC in fine smooth control. 
Has 8 speed control positions in 
both normal and reverse. 

Unit is a step resistance, rectifier 
controller for up to 2 amps. Also 
for reverse and has off pos. and 
pulse power switch for ultra slow 
running. Ideal for models etc. new 
in carton with instructions and 
guarantee. Worth $9. 1 ib 

RM. TRANSMITTER MODULES*! 

range to 160’. 9v. D.C. input 88— 
108 MHZ.--With instructions . . . 
$10.50. 4oz. 


KLAXON Geared Motors 

112 RPM Cont. duty 8" Ib. torque, 
complete with capacitator, fully re¬ 
versible. made in England. Has re 
movable gear on drive shaft, size 
9” X 3i’' with 5" X 2" capacitator. 
Wt. 81b. 


WR.fTE FOR 

NEW 

LARdE FREE 

6ATAL06«UE! 


PARCEL POST 
RATES 


Up to 

21b. 31b. 71b. nib ISb 721b 

ZSjI 

45c 50c 55c 65c 75c Me 

NSW&NT 

Minimuni Chorgt 

65c -h8c per Ib. over 8lb. 

TmG& 

ACT 

75c 4- 12c per Ib. over 61b 

SA. WA. 

TAS 

80c 4- 20c per Ib. over 41b 


PACKET POST FOR ARTICLES 
11b. ZUWOW For Ausf. N.Z 
T.P.N.G.. 24o?.. 12c, SB or, 18c' 
S16o7..24c. 
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become as dead as one was lead to believe. 

Unfortunately, when making a quick trip it is not 
possible to meet as many as one would like. The op¬ 
portunity often only presents itself during the evening 
stop-overs. However, it was a pleasure to have met 
those mentioned and appreciate the pleasant evenings 
discussing mutual interests. Thanks chaps; 73 de 
VK2APQ. 


QCWA MEETINGS 

At the September meeting of the Sydney Chapter, 
Quarter Century Wireless Association, members had 
the pleasure of discussing the popular “Heathkit” 
amateur equipment with John Dal Sasso, Heath Sales 
Division representative of Schlumberger In¬ 
strumentation Australia Pty Ltd. John was in Sydney 
with his company’s trade display. Their headquarters 
are in Melbourne. 

Some points of interest were made by John in 
relation to the servicing of “Heathkit” amateur 
equipment: 

“We have a competent workshop technician. 

“We hold spare parts for unique ‘Heathkit’ kits. 

“We will accept all of the “Heathkit’ range whether 
sold by us or not. 

“We will meet half way on shipping costs. 

“Ring us and we will help.” 

The meeting was at the North Sydney, RSL Memoral 
Club and, as usual, the format was dinner followed by 
an informal discussion. However this was the oc¬ 
casion of the annual meeting. The election of officers 
resulted in the outgoing officers being re-elected for a 
further term. They are: 

President Harry Caldecott VK2DA 

Secretary Pierce Healy VK2APQ 

Treasurer Brian Anderson VK2AND 

On December nth, 1972, members will entertain 
their wives at a dinner to be held at the Royal 
Automobile Club, Macquarie Street, Sydney. 

Membership of the QCWA is open to any amateur 
who has held a licence for 25 years or more. Details of 
membership may be obtained from any of the officers 
at their call book address. 

Meetings are held on the second Wednesday of each 
month (except December) at the North Sydney RSL 
Memorial Club. 

The guest at the October meeting was Vern Mills, 
W9GR. Vern is making a tour of the eastern states 
while in Australia and will be visiting New Zealand 
before returning home to Chicago, Illinois. During the 
evening Ron Petrick, VK2CZ, gave members an in¬ 
teresting insight into the work involved in aircraft 
flight planning on international routes. 


REPUBLIC OF NAURU 

When a dedicated amateur moves from place to 
place it generally follows that an interest in amateur 
radio takes root among those he associates with. A 
typical instance is that of Don Reed. 

Don was the founder of the widely known and very 
active club station, VK9XI located on Christmas Island 
in the Indian Ocean. While stationed there his call sign 
was VK9DR. News of the club has been reported from 
time to time in these notes. 

Recently, Don’s “work-a-day” life took him to the 
Republic of Nauru, in the Central Pacific Ocean. A 
letter, dated 4th October, 1972 from him reads:— 

“It’s good to be in touch with you again OM 
especially as I have some interesting gen. for the 
Amateur Band Notes. 

“The Nauru Amateur Radio Club was established on 
Monday 2nd October, 1972. A constitution was adopted 
and the following ofhce bearers were elected. 


President 

Vice-president 

Secretary and Publicity 

Treasurer 

QSL Manager 

and a committee of four. 


Ken Matchett C21TL 

David Costello C21DC 

Don Reed C21DR 

Dean Purdue — 

Peter Howitt — 


“The new club will affiliate with the New South 
Wales division of the WIA as its members will com¬ 
mence study of the NSW Div. correspondence course. 
There are 12 starters so far. 

“Application for club licence has been made, the 
requested call sign C21NI (Nauru Island). 

“Club members will be active in the Scouts Jam¬ 
boree on the Air and the CQ World Wide DX contest as 
a starter of club events. 
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Don Reed, C21DR; VK2ADR. 

Hon Sec NARC.” 

There is no doubt about the club being a success and, 
thatwithin a relatively short time “C21” call signs will 
steadily increase in number. 


WIRELESS INSTITUTE ACTIVITIES 


NEWS SOUTH WALES 
Central Coast Amateur Radio Club 

The 16th Annual Field Day of the CCARC will be held 
on 18th February 1973. To enable equipment to be 
prepared and as a reminder to keep the date free 
the committee has issued this information. 

Location: Gosford Showground. 

Events: Scrambles on HF and VHF bands. Vehicular 
Fox Hunts on 7MHz and 144MHz bands (FM on 
146MHz and AM on 144MHz-145MHz segment). 
Pedestrian Fox Hunts on 1.8MHz-1.86MHz and 
144MHz-145MHz. 

Talk in Fox Hunt on Channel 1 repeater. 

Meals: Free with registration. 

Trip: An outing to local places of interest will be 
arranged for the ladies and children. 

Disposals: Persons with more than five items for the 
disposals shop should advise the club secretary so 
that lot numbers and cataloguing instructions may 
be issued. 

The club postal address is PO Box 238, Gosford, NSW 
2250. 

South West Area Convention 
The 20th South West Area convention was held over 
the weekend 30th September — 1st October, 1972, at the 
showgrounds, Tumbarumba, NSW. By lunch time on 
the Saturday many visitors had arrived, having par¬ 
ticipated in the HF and VHF mobile scrambles while 
travelling to Tumbarumba. During the afternoon 
several visitors went for flights with members of the 
Tumbarumba Gliding Club. 

The 92 guests who attended the official dinner in the 
Pioneer Hall were welcomed by Cr. John Clode, 
VK2EZ, representing the Shire President, Cr. A. 
O’Keefe. The president of the NSW division, Tony 
Mulcahy, VK2ACV responded to the toast to the WIA. 

The weather on Sunday was fine and mild with bright 
sunshine and a light breeze; a convention organisers 
dream. A total of 126 visitors took part in the various 
field events. These commenced with a cypher 
scramble. 

There were trade displays of the latest amateur band 
equipment, slow scan TV books and publications, and a 
selection of components from the VK3 division. The 
ladies made an inspection of a new museum, to be 


Cypher Scramble 
John Tomkins 
Stewart McCarthy 
Hidden Transmitter Hunt 
“A” Reg Miles 
“B” Stewart McCarthy 
“C” Keith Dodd 
Treasure 
“A” Reg Miles 
“B” Stewart McCarthy 
“C” Jean Dodd 


VK2ZTP 1st 

VK2ZMQ 2nd 

VKIMP 

VK2ZMQ 

VK2ZAA 

VKIMP 
VK2ZMQ 
XYL / VK2ZAA 


VHF Transmitter Hunt 
Lucky Name Tag: Lady 
Gent 

Guessing Competition 


John Tomkins VK2ZTP 
Glenda Haberecht 
Don Haberecht VK2RS 
Kevin Cox VK2ZKV 


Fishing Contest — children Tim Coates 

Girl Travelling The Longest Distrance Lyn Mulcahy 

Boy Travelling The Longest Distance Kevin Cox. 


Committee members Trevor Hoodless, VK2ACZ, 
Ben Vlcex, VK2BZV and John Clode, VK2EZ of the 
Tumbarumba Radio Club, and John O’Brien; David 
Harrison, Harry Smith and Harry Parsons of the 
Khancoban Radio Club, extend their thanks to all who 
donated prizes for the convention. 


Oxley Region Radio Club 

A very successful field day was held at Port 
Macquarie on Sunday, 14th October 1972. Registrations 
totalled 79 and included members of the Westlakes 
Radio Club, Armidale Youth Radio Club and amateurs 
from Kempsey, Taree, South West Rocks, Woy Woy 
and Sydney. The visitors almost completely booked out 
one motel. For those who arrived on the Saturday a 
night hidden transmitter hunt was organised. 

The events on the Sunday consisted of hidden 
transmitter hunts and the usual field day activities. 
Morning and afternoon teas and a monster barbecue 
lunch at Shelleys Beach, in excellent weather, added to 
the enjoyment of the day. 

The object of the field day was to boost funds for an 
Oxley Region VHF repeater. Some members have 
contributed in the form of debentures. 

Several locations are being investigated and it is 
anticipated that VHF mobile contact may be made by 
amateurs travelling along the coast for about 161km 
(100 miles) either side of the site. During the afternoon 


Presentation of the 
/REE Pennant Award 
to the /\/I a it/and 
Radio Club. From left 
to right: /VIr J. F/ynn, 
Fed. Sec. YRCS. /Virs 
/Vlargaret Watson, 
Sec. /VIRC. /V/r K. 
Watson, Pres. MRC. 
Professor Co!in 
K e a y, from 
Newcastle Univers¬ 
ity. (Photo by 
courtesy of the 
/Vlaitland /VJercury). 



opened soon by the local Historical Society. 

The first 146MHz hidden transmitter hunt, in which 
there were three transmitters, each switched on by a 
time clock, together with an associated treasure hunt 
in which the whole family could participate, caused 
some consternation among the participants. This was 
followed by a second hidden transmitter hunt. The day 
concluded with a sale of surplus goods and presen¬ 
tation of prizes. 

There was a barbecue on Sunday evening followed 
by films on the Snowy Mountains Hydro Electric 
Scheme for those who stayed for the detailed in¬ 
spection of the Murray 1 power station and Upper 
Murray Control Centre, on the Monday. 

Results of the events were: — 

HF Mobile Scramble 


Ron Daniels 

VK2ADA 

1st 

Fred Clissold 

VK2AJI 

2nd 

VHF Mobile Scramble 



Ron Everett 

VK2BER 

1st 

Ted Druitt 

VK2AXD 

2nd 


of the field day, the Gosford repeater could be worked 
from Port Macquarie and along the Pacific Highway 
about 161km (100 miles). VK2PA worked VK2ZHE via 
the Gosford repeater, both being in Port Macquarie. 
Officers of the Oxley Region Radio Club are:— 


President 
Vice-president 
Secretary 
Publicity officer 


Peter Alexander 
Arthur Monk 
Owen Bested 
Henry Lundell 

VICTORIA 


VK2PA 

VK2ATM 

VK2AEB 

VK2ZHE 


Geelong Amateur Radio & TV club 

The annual dinner of the Geelong Amateur Radio 
Club held at the Victoria Hotel, (Jeelong, on Saturday, 
9th September 1972 was an outstanding success and 
enjoyed by all who attended. 

Recently, Ron Wilkinson, VK3AKC, gave members 
an extremely well present^ talk on his activities on 
1296MHz. The talk was backed by photographs and 
examples of his workmanship. All present were in- 
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IONOSPHERIC PREDICTIONS FOR DECEMBER 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit is open. 12.72 
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trigued by the techniques employed at that frequency. 

At present Ron is constructing a dish antenna and 
should be commencing serious moonbounce ex¬ 
periments soon. 

The club holds meetings each FYiday night in the 
club rooms Storrer Street, East Geelong. Visitors are 
welcome. Full details from the Secretary, Bob 
Wookey, VK3IC, telephone Geelong 21 2674, or write to 
PO Box 520, Geelong, Vic. 3220. 

WESTERN AUSTRALIA 
West Australian Group 
Work on the Wireless Hill Museum is progressing 
although, at the time these notes were prepared, it was 
doubtful if the official opening would take place in 
October. However, plans were being made to provide 
facilities for a Scout group during the Jamboree-on- 
the-Air. 

Meetings are held on the fourth Monday in each 
month in the Wireless Hill Museum building at 8.00 pm. 
Visitors are welcome. Group activities on the air are 
under the call sign VK6WH. A monthly Bulletin is 
published which contains both technical and social 
items of interest. Subscription is $4.00 per year which 
commences on 1st July. 

For further details contact the secretary, Tom Berg, 
23 Beach Street, Bicton, WA 6157. 

WIA YOUTH RADIO CLUB SCHEME 

Successful candidates in recent Junior YRCS 
examinations, as supplied by Ken Hargreaves, 
VK2-ZIL, YRCS examiner, are as follows: — 

Griffith Catholic High School Radio Club. 

Robin John Slater — Credit. 

Paul Gerald Davoren — Pass 
Geofrey Kenneth Simms — Pass 
Russell Anthony Couch — Pass. 

Parramatta Marist Radio Club 
John Nicholls — Credit 
Yawarra Radio Club 
Geoffrey Carl Wilson — Credit. 

Maitland Radio Club 
Chris Duggan — Pass. 

Maitland Radio Club 
There was a record attendance early in October 
when more than 50 members attended classes at the 
club. Due to the increase in membership it has been 
necessary for the committee to organise a roster 
system to cope with the additional work. 

Successful candidates at the YRCS Elementary 
radio certificates examination in September were: 

Honours:— P. Belcher, V. Sri, K. Kearney, G. 
Belcher, R. Belcher, T. Bugir, A. Gordon, R. Neely, R. 
Ford, R. Cummings, C. Saville, Miss S. Moroney, Miss 
A. Moroney. Pass:—T. Murphy, C. Piper. 

Phase three of the building program has been 
completed with the installation of theatre type glass 
doors at the main entrance to the clubrooms. 

The club is in Maize Street, Tenambit, East 
Maitland. Full details from the secretary, Mrs M. 
Watson, P.O. Box 54, East Maitland, NSW 2323. 
Telephone Maitland 33-7286. Club telephone number, 
Maitland 33 5680. 

Westlakes Radio Club 
The monthly Westlakes Radio Club “Newsletter” 
always contains items of interest and keeps members 
informed on local activities, SWL information, and 
operating techniques. 

In the October issue are some little known facts 
about school radio clubs in the 1930’s supplied by Rex 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake one of 
the Courses conducted by the Wireless In¬ 
stitute of Australia? Established in 1910 to 
further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal. 

Personal classes for 1973 will commence on 
February 15, 1973. Applications, which are 
accepted in order of priority, are now being 
received. Correspondence Courses are 
available at any time. 

For further information write to 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, N .SW. 2065 


Black, VK2YA, founder of the YRCS. 

Rex pointed out that school radio clubs existed long 
before he started the YRCS. In 1932, as a student 
teacher, he found a very active club at the Ashfield 
Junior Tech, where Jim Eagles, VK2AIA was leader. 
The club was one where perfection was the keyword 
and excellent work was produced by the boys. 

In 1934, Rex started his first radio club at the 
Westmead Junior Tech. However, the honour of having 
the first transmitting station in a school club goes to 
Ern Hodgkins, VK2EH, Who was a teacher at the 
Enmore Activity School, as a member of the Manual 
Arts staff. 

The club meets in the Church of England Hall, 
Ranclaud Street, Booragul. Full details from the 
secretary, Eric Brockbank, VK2ZOP, Box 1 P.O., 
Teralba, NSW 2284. 

SOUTH AUSTRALIA 

The leader of the St Marys Boy Scouts Youth Radio 
Club is Les Possingham who is the South Australian 
organiser for the 1972 Jamboree-on-the-Air. Les has 
many “irons in the fire” and both he and his helpers 
are to be congratulated on the achievement of the club. 
Instructors are Noel Kohler, VK5DV, Mitch Hamilton, 
VK5ZHM and Rod Pitcher, VK5ZSZ. They have was^d 
little time in getting the club’s recently acquired SSB 
transceiver into operation. Several of the club mem¬ 
bers have gained their Elementary and Junior cer¬ 
tificates. 


Mitchell Park Boys’ Technical High School is 
planning to re-establish its radio club on Saturday 
mornings. A number of clubs now prefer Saturday 
morning meetings. These include Pt Pirie and Pt 
Augusta, the latter may be heard on 7MHz between 11 
am and 12 noon using AM from the club station, 
VK5-P J. 

The YMCA Electronics Club is progressing well. 
Club leader, Leith Mayfield, VK5QH, reports that 
several members are ready for YRCS examinations. 
Instructor John Gazzard has found that he has more 
time for club work since his retirement. 

The Elizabeth Youth Radio Club recently organised 
a hidden transmitter hunt. This enabled some of the 
club members to learn in a practical way the 
properties of directional antennas and weak signal 
techniques. Club members who tried out the newly 
constructed “sniffers” included Geoffrey Hunt, David 
Bodycomb, Gerrard Whitford and Allan Banks. 

The following South Australian YRCS club members 
have gained certificates. 

Elementary Certificates: 

Port Augusta Youth Radio Club: David Lawey, 
Darryl Carter, Brian Forrester, Ken Frost, Edwin 
Clarke. 

St Marys Boy Scouts Youth Radio Club: Timothy 
Roper and Robert Wake —Honours. Jurgen Klus and 
Chris Leschi — Credit. Peter McGregor, Timothy 
Keneally, Philip Kellet and Peter Besanko — Pass. 
Junior certificates: 

Dino Baker, Vinicio Baker. w 
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HAM 

RADIO SUPPLIERS 

MAIL ORDER SPECIALISTS 
323 Elizabeth Street Melbourne, 
Vic. (2 doors from Little Lonsdale 
Street) 



20u-H. $12.50 

90^ quadrant meter. 
Pocket size. 

AC/V: lOV. 50V, lOOV, 
500V, lOOOV {I0,000n/V) 
DC/V: 5V, 25V, 50V, 250V, 
500V, 2500V (20,OOOn/V) 
DC/A: 50^A, 2.5mA, 250mA 
OHM: 60kJ2. SMr] 
Capacitance: lOOpF to .01- 
^F, .OOl^F to .l^iF 
db: -20db to -f22db 
Audio Output: lOV, 50V, 
120V, lOOOV AC 
Approx, size: 4y2"x3V4"x 
IVb" 


MODEL CIOOO $6.95 

is the ideal low cost 
cket meter. 

volts: lOV, 50V, 250V, 
lOOOV (1000J2/V) 

DC volts: lOV, 50V, 250V,- 
lOOOV, (lOOOn/V) 

DC current: 1mA, 100mA 
OHMS: 150kf2 

Decibels: —lOdb to i-22db 
Dimensions: 4y4"x3V8"xlV8" 
4y4"x3V8"xlV8" 


DELUXE 150 
PROJECT KIT 

Using integrated cir¬ 
cuit, in hardwood 
carrying case, contains 
all parts for 150 dif¬ 
ferent projects inc. 1C, 
diode and Transistor 
Radios, electronic 
switches, relays, 
alarms, test equipment, 
etc., etc. VERY GOOD 
VALUE. 

Price $30.95. Postage 
75c. 


t 1 WATT TRANSCEIVER, 

* 13 TRANSISTOR 3 CHANNEL 


and Call ^stem. Specifications: 
Circuit: 13 Transistors, 1 Diode, 1 
Thermistor. Range: Up to 10 miles 
(depending on terrain, etc). 
Frequency: 27.240 MHz (PMG 

approved) Freq. Stability: Plus or 
minus 0.005%. Transmitter: Crystal 
controlled, 1 watt. Receiver: 
Superheterodyne, Crystal controlled. 
Antenna: l3 section Telescopic. 
Power Source: 8 UM3 1.5 volt pen 
batts. Size 8V4in. x 3‘/4in. x lV4in. 
Weight: 25 ozs. Other features; 

Leather carrying case, battery level meter, 
squelch control, earphone jack, A.C. adaptor, 
jack, etc. Price $79.50 A PAIR. Single units 
available $40 each. Be early! 



ELECTRONIC KITS FOR 
BEGINNERS 

POPULAR IMPORTED ELECTRONIC KITS, 
NO SOLDERING, EASY TO ASSEMBLE, 
BATTERY OPERATED, SAFE, SUIT ALL 
AGES CHILDREN & ADULTS, BOARD TYPE 
CONSTRUCTION, EASY TO FOLLOW IN¬ 
STRUCTIONS, IDEAL GIFT. 

CRYSTAL RADIO KIT No. 28207, tunes AM 
broadcast band, simple 1 hour construction, no 
batteries, ideal for beginner $4.25 post & pack 
.50c. 

AM TUNER AMPLIFIER KIT NO 28241, build 
your own 3 transistor tuner & amplifier, all parts 
transistors, tuning gang, transformers, speaker 
etc. $12.50 p.p. .75c. 

10 project ELECTRONIC KIT, NO 28202, 10 
working projects, SOLAR BATTERY, builds 
radios, oscillators, signal generators, all solid 
state $7.50 p.p. .75c. 

15 PROJECT ELECTRONIC KIT No. 1544 Learn 
electronics with each project, build these, morse 
code oscillator, radios, alarms, sirens etc. $9.90 
p.p. .85c. 

IC-20 20 PROJECT ELECTRONIC KIT, learn 
about integrated circuits with this educational 
kit, 20 working projects including integrated 
circuit, $11.90 p.p. .95c. 

50 PROJECT KIT NO 28201 DELUXE MODEL50 
working projects, educational entertaining, all 
solid state includes everything nothing to buy, 
constructed in hardwood case, panel meter, 
radios, amplifiers, burglar alarms, tachometer, 
test equipment, good value $19.50 p.p. $1.20. 


LAFAYETTE GUARDIAN "6000” 6-BAND 

Beacon - Broadcast - Marine - FM - Aircraft - VHF 
Portable Radio with Radio Direction Finder 



$179.50 

including 
Sales Tax 


Rotatable Antenna 
for Beacon, Broadcast & 
Marine Band Reception 
& Direction Finding 


Signal Strength 
Tuning/ Battery 
Meter 


/ Tunes 
6 Bands 


Squelch 

Control 


BATTERY OR 240V AC OPERATION 

6 BANDS (1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.6 
MHz Marine (4 ) 88-108 MHz FM (5) 108-136 MHz Aircraft (6) 147- 
174 MHz FM VHF 

The Guardian "6000” is Lafayette’s most advanced deluxe Portable Battery/Electric 
Radio for top reception plus Direction Finding. 19 Transistors. 14 Diodes and 2 Therm 
istors. Complete with comprehensive Operating Manual. 


HA-600A Solid State Communications Receiver 



GENERAL 

COVERAGE 

HA-600A 

$219.50 

Including 
Sales Tax 


5 BANDS 


150-400 KHz, 550-1600 KHz (Broadcast Band), 1.6-4.8 MHz, 4.8-14.6 MHz, 
10-5-30 MHz- 


OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 


• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes. 

• Product Detector for S$B/ CW. 


• Edge illuminated Slide Rule Dial with "S'* 
Meter. 

• Continuous Electrical Bandspread Calibrated 
80—lOM. Amateur Bands. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance: 4 to 16 Ohms. 


ILAFAYETTE ELECTRONICS 

Division of Electron Tube Distributors Ptf. lAFAYBTTB Communications Receivtrs art alsb 

available from :— 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREH, ST. KILDA, 
VIC., 3182. Phone 94 6036 


RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George 
Street, Sydney. N.S.W. 

TISCO AGENCIES, Overend and Hampton Streets, 
Woolloongabba. Q'land. 

WILLIS TRADING CO., 445 Murray Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St, Launceston. Tas. 


TRADE REPRESENTATIVES 


S.A.: Tyquin Distributors Pty. Ltd., 13 Deacon Ave.; Richmond — Phone57 8153- 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth — Phone 21 7861- 
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PHONE 51-3845 
51-7008 





COMMUNICATION 


136 VICTORIA RD., MARRICKVILLE NSW 2204 
WEEKENDS 4 AFTER HOURS 40-5391 


KAISE 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


MODEL SK IOO 


VOLT-OHM-MILLIAAAAAETER 

HIGH SENSITIVITY 
100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

SPECIFICATIONS: 

• DC Volfs 0.6, 3, 12, 60, 300, 600, 1200. 

• AC Volts 6, 30, 120, 300, 1200. 

• DC Current: 12uA, 300uA, 6mA. 60mA, 600mA, 12A. 

• AC Current/ 12A. 

• Resistance: 20K ohms, 200K ohms, 2M ohms, 20M 
ohms. 

• Decibels Minus 20 to plus 17, 31, 43, 51, 63. 

• Accuracy DC plus minus 3pc, AC plus minus 4pc 
(of full scale). 

• Overload Protected by dual silicondiodes. 

• Double jewelled plus minus 2pc Meter. 

• Plus minus Ipc temperature stabilised film resistors. 

• Polarity changeover switch. 

• Scale with mirror. 



Price $34.75 


Post 75c. Interstate SI. 00. 


C.T.500 20K.OPV 



D.C. volts, 2.5, 10, 50, 250, 500, 1,000. A.C. 
Volts, 10, 50, 250.500, 1,000. D C. Current, 
.05, 5.50, 500mA. Resistance, 12K 120K, 
1.2meg., 12meg. dB. minus 20 to plus 62. 

Price $14.60 


200H 20K.OPV 

DC volts, 5, 25, 50, 250, 500, 2,500. AC 
Volts, 10, 50, 100, 500, 1,000. DC Current, 
50uA, 2.5, 250mA. Resistance, 6K, 600K, 
Capacitance, 2 dB. Ranges. 

$10.95 Post 50c 


MODEL SK-20 
20K OHMS PER VOLT DC 
lOK OHMS PER VOLT AC 
SPECIFICATIONS: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7 Meg. 

Decibels: Minus 10 cps plus 22 (at- 
AC/ lOV) plus 20 cps plus 36 (at 
AC/50V). Upper freq. limit 7 Kc. 
OVERLOAD PROTECTION. 

$13.50. 


MODEL SK-140 
20K OHMS PER VOLT DC 
lOK OHMS PER VOLT AC 
SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 40K, 4 Meg. 

Decibels: Minus 20 db cps plus 62db. 
$11.95 

Post50c, Interstate75c. 


TRANSISTOR SPEAKERS 

2 5 8" round 8 15 ohms $1.25. 

2 '4" round 25 ohms $1.00. 


PANEL METERS 



SKYWOOD 



COMMUNICATION 

RECEIVER 

Solid state. 240VAC. AM. CW. SSB. 
BFO. AVC. ANL. 200KHZ — 30 MHZ. 5 
BANDS Sensitivity for lOdB S/ N — 
over luV. 

Image Rejection — Band A. 35dB B. 
25dB C. 20dB D. 13dB E. 6dB. If band 
width 6KHz at 6dB Inbuilt Speaker. 
Size 123/4" X 6" x 10" 14lbs. $175.00 


Type 

MJ?A-38 

MRA-45 

MRA-52 

MRA-70 

MRA-85 

Size 

1^4" sq. 

2"sq. 

2 V 2 "sq. 

3 V 4 " sq. 

4 V 4 " sq. 

Barrel Dia. 

IVa" 

IV 4 " 

2" 

2 V 4 " 

2 V 4 " 

50uA 

$5.75 

$6.40 

$7.00 

$8.15 

$10.25 

lOOuA 

5.45 

5.80 

6.40 

7.65 

9.60 

500uA 

4.60 

4.85 

5.50 

6.65 

8.50 

1mA 

3.95 

4.45 

5.00 

6.40 

8.00 

10mA 

3.65 

4.25 

4.85 

5.80 

7.65 

50mA 

3.65 

4.25 

4.85 

5.80 

7.65 

100mA 

3.65 

4.25 

4.85 

5.80 

7.65 

500mA 

3.65 

4.25 

4.85 

5.80 

7.65 

1 mA'S' 

4.25 

4.65 

5.25 

6.40 

8.50 

V-U 

4.50 

5.25 

5.60 

6.65 

9.50 

15V DC 

4.40 

4.85 

5.35 

6.40 

8.50 

500V DC 

4.40 

4.85 

5.35 

6.40 

8.50 

300VAC 

4.75 

5.25 

5.80 

6.65 

9.00 

1 Amp. DC 

4.40 

4.85 

5.35 

6.40 

8.50 

10 Amp. DC 

4,40 

4.85 

5.35 

6.40 

8.50 


EDGE METERS 2" x %" x 
CENTRE ZERO, VU. $3.00. 


1%" OA 


NEW CO-AX 

CABLE 

V 2 " and V 4 " Dia. 70 OHMS 25 cents per 
yard 

OVAL SPEAKERS 

9" X 6" 

$6.50 

7"X5" 

$4.95 

BRAND NEW 


5 BPI CRO Tubes, $12.75 


ELECTRONICS 


AUSTRALIA 


PROJECTS 


'21 Watt P.A. Amplifier June '72 


Kit 

$57.00 

Constructed Ready for use 

$67.00 

P.M. 135 P.A. Amp Aug '72 Kit 

$47.50 

Wired & Tested 

$57.50 

21 Watt Guitar Amp Oct. '72 Kit 

$49.00 

Wired & Tested 

$59.00 

We Guarantee all parts to 

be A1 

quality and New. 


Pack & Post S2.00 


SOLDERING IRON 

240V AC 30 Watts. Lightweight 

2’ /Of, Heating time 1 8 mins. 


$7.25 



VTVM 

MODELTE-40 

MILLIVOLTMETER 

Spec; AC V, ImV — 300V RAAS, 10 
ranges. Accuracy, SHz to 1.2MHz plus 
or minus 2dB lOHz to 1.0MHz plus or 
minus IdB, 20Hz to 250KHz plus or 
minus 0.2dB. 

dB Scale: 40-30-20-10-0-10-20-30-40 
50dBm. 240V AC. 

$42.95 


BENDIX BC-221 

Frequency Meter. 125Hz — 20 MHz. 
Complete with Calibration Book and 
1000Hz Crystal. Good order. $35.00. 


NEW STEP DOWN 
TRANSFORMERS 

240V AC / 1 lOV AC 250 watts 

$12.50 
P& P$1.50 


BROWNS 

40000HM HEADPHONES $7.75 pair 
P & P. 25c 


SINCLAIR INTEGRATED 
HI-FI AMPLIFIER 

Z50-40 watts 
$15.00 

All Instructions and Circuits Supplied. 
Pack and Post 50c. 


CASSETTES 

Best Quality 
Low Noise 
In Plastic Storage Box 
C60 95c ea. C90 $1.75 ea. 

German C60 $1.60 ea. 

P. & P. 15c. 


RECORDING TAPE 
MYLAR 


7" Spools 
2400ft 
3600ft 
4800ft 

P . & P . 25c 


$3.50 

$4.40 

$4.95 


DUCON 

PAPER CAPACITOR 

25AAFD440VAC50cP55'/2"x 3V2"x 
3" $4,40 

P 8. P 60c 


TV BOOSTER 

240V AC. Especially designed for 
fringe area reception. Also up to 3 TV 
sets can be operated off common 
aerial for improved signal strength. 

$15.95 Post free. 


SPEAKER COLUMN 

VINYL COVERED - BLACK 33in. x 
lOin. X lOin. Complete with 4 heavy duty 
6in. speakers. 25 watts - 4, 8 or 16 ohms. 

$32.50 
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MAGNAVOX 8/30 
SYSTEM 

1.6 eft complete SSS.OOea. Magnavox 
Speakers 8/30 $17.00 p.p. $1.50 
3TC $3.40 p.p. 50c 
1.6 Cabinet Kit $22.00 


f 

FAMOUS MULLARD/ 
MAGNAVOX BOOKSHELF 
SYSTEM 

6WR MK5-3TC. 8 Or 16 Ohms IS'/j % 8'/2 X 
8'/2 complete 
$31.50 ea 

Cabinet only $13.90 


CAR SPEAKERS 



Sloping Front or Flush 

5", 8 Ohms, 5 watts. Suitable for radio 
cassette or cartridge. Also extension. 

S7.75 each 
$15.00 per pair 
P & P 75c 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 


MAGNETIC CARTRIDGE 
STEREO 

Response: 15Hz — 25000Hz 
Output Volts: 5MV 
Channel Balance: 1.5dB at lOOOHz 
Channel Separation; 20dB at lOOOHz 
Imp: 3500 OHMS at lOOOHz 
Tracking Force: 1 — 2.5 Grams 
Diamond Stylus. 

$8.75 

P & P 25c. 


Sonata NS — 1600 



STEREO RECORD 
CHANGERS 

C129— C141 — C142 — C142A3 



Current models, 4 speeds, automatic or 
manual operation 

Ceramic cartridge. Sapphire stylus 
Standard model with 12in turntable 

$34.00 

Deluxe model with I2in turntable. 

Cueing device, ceramic cartridge, 

diamond stylus $40.00 

Deluxv.* model as above with ad 
lustable counter balance, 2 spindles, 

calibrated stylus pressure control added 
$46.50 

Deluxe model as above with 12in Diecast 
Heavyweight turntable, 4 pole shielded 
motor, suitable for Magnetic cartridge 

$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra 


15" PIONEER 



15in Pioneer low frequency speaker, imp 
8 ohms.’Power, 30 watts RMS designed 
especially for use with bass guitar or 
electric organ. Also ideal for stereo 
woofer speaker 

$33.00 


MAGNAVOX 

WIDE RANGE TWIN-CONE 
SPEAKERS 

8 16 Ohms 
30 16000 HZ. 

6WR MK5 12 W RMS $ 9.90 
8WR MK5 16 W RMS $10.75 
10WR MK5 16 W RMS $11.50 
12WR MK5 16 W RMS $12.50 

Pack and Post 65c. 

Send SAE for Data Sheet. 



50 watts RMS. solid-state guitar am¬ 
plifier PM125 4 inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. Kit 
of parts $98.00 

Fully constructed and ready for 
operation off 240VAC $114.00 


GUITAR SPEAKER 
CABINET 

upright floor model, black vynex 
covering, 34" x 18" x 12", sloping front, 
contains innerbond packing and two 
Rola 12u50 12" speakers. 

$115.00 

CABINET ONLY $45.00 


PHILIPS MODEL AD 

1" Dome tweeter 
$20.00 per pair 
P & P 75c. 


B S R 

STEREO MINI-CHANGER 


All Silicon Solid State Stereo Amplifier 

240V AC powered, 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder 
and radio tuner. Hi-Fi frequency 
response speaker matching 4-16 ohms. 
Size 10V2in x 6V2in x 3V2in. Attractive 
oiled teak cabinet. 

$54.00 



SONATA NS-1600D 

All silicon solid state Hi Fi Stereo 
Amplifier. 10 watts RMS per channel 
Each channel has separate 
Bass Treble controls. Inputs for 
magnetic or ceramic cartridge, crystal 
mic., radio, tape — tape out; stereo 
headphones. 8 -- 16 ohms. Instruction 
booklet, circuit supplied. Timber 
cabinet. Dimensions: 14'2" x 8" x 4 " 
Price $67.50. Pack and Post $1.50. In 
terstate $2.50. 


$19.50 1 
P & P. $1.00 


MUSICOLOUR II 



As per E A Dec '71, Jan. '72. Complete 
kits of parts $49.50 

Fully constructed $59.50 

Pack & post 75c 

P.C. BOARD ONLY $3.25 

SPECIF I ED TRANSFORMER 

ONLY $4.35 


HI-FI STEREO 
HEAD PHONES 

Deluxe model with slide volume con¬ 
trols. 18-20,000HZ 8 PHMS, $12.95. 
Standard model. 20-12,000HZ. 8 OHMS, 
$4.70. 

Sennheiser. HD 414 $22.60. 

All are complete with lead and stereo 
plug. 


2-STATION INTERCOM 

9v. Battery Operated 

$8.50 

P 8, P 50c. 


MOUNTING PLATFORMS 

Pre-cut to suit the above changers and 
BSR player or blank. 18’/4" x 15" x 3V2" 
walnut or teak. $9.00. p.p. 75c 

PERSPEX COVERS 

Fully moulded, smoke tinted. 17V4" x 
I3V2" X 4V2". $9.00. p.p. 60c. 


M.S.P. 
8-15 OHMS 

Latest Model Speakers 
LF — 6WAC 6" $10.50 
LF — 6WACX 6" twin $11.50 
4MBC TWEETER $4.50 
12PQC8/ 30 30 watts $22.95 
8TACX 8" Twin $7.35 


STEREO RECORD 
PLAYER 

240V AC 4 speeds, ceramic cartridge. 
Separate motor, 7in turntable, pickup 
arm and rest Post 50c 


$7.90 


Rotating Distress 
Emergency Beam 



Fire Brigades and Rescue squads use 
them. So do Car, Truck and Boat owners 
who value their safety. At home on party 
nights, have a light show. Red, Blue, 
Amber — visibility V2 mile. 12v D.C. 1 
amp operation, waterproof. Complete 
with heavy duty suction cap. Size 3V2" 
dia. X 5V2". $5.75. Pack and post 35c. 


PORTABLE 

ORGAN 

BASS 

240 V.A.C. Operation. Suitable to 
operate with instrument amplifier. 
Portable in black vynex carry case. 


19in X 14in x 6in 

Keyboard C1-C3, 2 Octaves. Models, 
Mellow — Bright — Sustain — Per¬ 
cussion. 

Slow and fast decay. 


Fine tuning adjustment control which 
matches piano bass to other in¬ 
struments. 

$74.50 



P.A. SPEAKERS 
8 WATT 

Sin. units in waterproof 
projection horns. 

15 Ohm voice coils. 

Pric« $16.15 

Line output transformers to suit. 
$1.75 extra. 


ROLA 50 Watts R.M.S. 
LOUDSPEAKERS 

Model 12U50 Bass 

Model 12UX50 Extended Frequency 
Are available ex. Stock at a very low, 
price. For quote send S.A.E. or Phone 
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ALL PRINTED CIRCUITS 

SINCE 1960 now available 

Clearly coded for easy assembly. Accurate to size. With parts list. Im 
mediate despatch. 

• Accurately machine printed and etched. 

• Specials to your drawing. 

• Phenolic or fibreglass — gold or tin plated. 

• Special manufacturers packs of 10. 

• Order direct or write for blueprints list. 

• Add 20c postage. 

R & H, ET, Philips and Mullard projects 


All printed circuits for EA, 
available. 

LATEST P C's 

831 EA 72/P3 
829 EA 72/T20 
805 EA 72/P6 
$2.00 ea 


827 ET021 

828 ET023 
830 EA 72/R2 
832 EA 71/A8 


834 ET026 
795 ET025 
$2.50 ea 

835 EA 72/T3 

836 EA 72/MX6 


800 ET 034 $2.60 
806 72A6 $2.30 
847 7267 $2.50 
846 72il0 $1.20 

840 72S10 $2.50 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HIGH 
SENSITIVITY 


RF, mixer, IF power detector. Adjustable aerial coupling with 461 
Dial, knobs, switch pot and whistle'filter. Can be altered to 8, 9, 10 or 
11 KHz. Complete as illustrated no. 474D, $35 + Freight 




low STEREO 

MULLARD 
10 + low RMS 

- 

With output transistor PROTECTION. Frequency 
response 40Hz to 30K Hz. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Completekitof parts. No. 480C $74.00 

Wired and tested. No. 480D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 762D extra $11.50 

Inbuilt BC tuner with w / filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


TRANSFORMER 

Tap 6 V and 9V at 100mA. 

Filter capacitors, rectifier, resis 
tor, etc. $6.50. Post 20c. 


NEW STEREO MAGNETIC PRE-AMP 

Hum free, 5m\/ input, 250mV out. Size 3 in 
X 2in X lln. Wired ready for use. No. 762D. 
$11.50. Post 10c. _ 

SU NOISE FILTER 

for radio and TV 

No. 27 line filter, 2A $«.50 
No. 29, lOA. No. 29B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

$11.50 

No. 11 aerial filter $13 
Order direct. Pack and post 50c. 

CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv., out 250mv. Bass and 
treble 20db. 

Part No 722C - $25. 

Part No 722D - $27. Wired ready for use. 
Plus Post 80c. 


NEW BASS BOOST 

4-TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

lOOHz, 5dB preamp and main amp 

50Hz, 9dB No. 791D, $10.80. 

30Hz, 14dB Postage 20c. 

WHIStLe FILTERS 

Part No 128, 8/lOKC, Top Cut, $4 
Part No 129, 10KC, Notch, $5 
Plus Post 20c. 


LATEST PRINTED 

838 - 72 / SA9 

839 - 72 / R9 
841 - ET029 
842-72/ C8 : 

844 - ET037 /040 
Plus Post 20c 


CIRCUITS 

$2.50 

$2.50 

$ 2.00 

$2.50 

$5.00 


R*C*S* 


Order by mail. Cheque or Money Order (add postage) direct to:— 

RADIO PTY. LTD., 651 FOREST ROAD. BEXLfY, N.S.W. 2207. 587 3491 


for "The Finest Stereo Phones 
Money Can Buy" with new 
adjustable baffle for the most 
discriminating listener who will 
only accept perfection 

AVAILABLE FROM 


new ex/usive first release 
100 PAIRS only will be sold at 
NORMAL PRICE $86. 


$69 


PER SET 


POSTAGE $1.00 


N«w All 
Silicon 

30/60W PA 
PORTABLE 
AMPLIFIER 

12 16V, two inputs, 5mV and lOOmV. 
Dimensions 6 V 3 in W x 3 V 4 in H x B'/jin D. 15- 
ohm output. NO 763D, U2. For 125, 250, 500 
ohm output. No 763A, $64. For 240V 
operation $33 extra. 

low PA amplifier similar to above, 4 ohm 
output, 240V operation. No 729D, $40. 
Freight extra. 


CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787; for photo cell 
distributor. No 786. $8 each. Postage 20c 
each. 


R.CS. COMPLETE 
-YOURSELF 

KITS 

Peak reception. 
Low- price. No ex 
pensive test eouip- 
ment. Everything 
fits. 1964 RF Trans 
porta 7. 

Complete kit —No 640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 642 

$46.00 

Postage $1. 

(Write for booklet on 640 and 642.) 


NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2 X lin, 2 req. for stereo. 

LOW IMP input, 2trans,672C $6.50 

Wired ready for use, 672D $8.00 

HIGH IMP, 2 trans, 680C $6.50 

Wired ready for use, 680D $8.00 

HIGH IMP silicon, 3 trans, 682C $ 8 .00 

Wired ready for use, 682D $9.50 

Postage 10c each. Write for data. 


COILS and IFs 455KHz 

Aerial, RF,Oscand IFs $2.00 

Ferrite aerial $2.40 

No. 265 Universal tape Osc coil $6.00 

Postage 10c. Write for details and price. 
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LISTENING TO 
THE WORLD 

by Arthur Cushen, MBE 


A further nine short-wave stations are projected for Papua, New Guinea. 
These will operate mainly in the 120 and 90 metre bands to augment the 
present service by the Australian Administration. 



The projected stations are as follows: 


Location 

Alotau 

Popandetta 

Kundiawa 

Port Moresby 

Mendi 

Davieng 

Vanimo 

Kimbe 

Lorangau 


kHz 
3360 
2468 
2376 
3925 
3275 
2428 
3205 

Not Allocated 
3905 


kW 

10 

2 

2 

2 

2 

2 

2 

2 

2 


HCJB USES 11715kHz 

Radio HCJB in Quito, Ecuador, is using a new 
frequency , 11715kHz, for its transmissions to Europe. 
Frequencies are: 

GMT kHz 

0700-0830 11715, 9745 

1900-2200 17755, 15300, 11715 

The South Pacific transmission opens at 0700 on 
11915, 9745 and 6015kHz with 15 minutes in French and 
then in English to llOOGMT. Program and frequency 
changes are broadcast in ‘Program Notes” on 

Tliursday at 2030GMT and Saturday at 0615GMT. 

Another new frequency is 11930kHz, at OlOOGMT. 

VGA RELAYS BBC 

In an experiment in late October, the Voice of 
America relayed the BBC World Service to New 
Zealand on a test basis from Dixon, California. The 
transmission was from 0400-0430GMT on 11890 and 
15205kHz. This transmission was set up to improve 
reception in this area after the BBC relay station at 
Ascension ceases operation. 

BBC INTERVAL SIGNAL 

Since October 1 the BBC European Service has used 
a new version of its familiar V interval signal. The 
Morse V sign was adopted during the early days of the 
war and used since as an interval signal. It has been 
replaced by a new version made in,the BBC Electronic 
workshop and more suited to present day listening 
conditions. 

NZRDXL CHANGES 

The New Zealand Radio DX League recently held its 
24th Annual Meeting in Oamaru. This resulted in some 
major changes in the organisation, which now boasts 
300 members. The administration office has been 
moved to Invercargill from Dunedin where it was 
conducted by the Otago Branch and the Southland 
Branch will be responsible for these duties from now 
on. The new address will be PO Box 1313, Invercargill, 
NZ. 

The magazine, the New Zealand DX Times, 
previously published in Christchurch, will be issued by 
the Wellington Branch. We will still contribute a 
feature each month. 

The Colombus trophy inter-branch competition was 
won by the Wellington Branch (3295 points), Southland 
was second (3164 points) and Canterbury third (2966 
points). The Albert Stanton Cup for broadcast 
verifications was won by Wellington and the short¬ 
wave section, for the Hope McGregor Memorial (Jup, 
was also won by Wellington. 

The awards for the best broadcast band verification 
for the year went to George Masson, Wellington, with 
WENZ Richmond Va. 1450kHz, 250W.The short-wave 
award was a tie with four members being equal. J. 
Mainland and B. Clark with Halsinki 21595kHz IkW and 
D. Lynneberg and A. T. Cushen with Finland 21605kHz 
IkW. 

RECENT VERIFICATIONS 

PAPUA NEW GUINEA: Radio Milne Bay“ VL8AS 
confirmed our reception with a letter from Graham V. 
Lever, a reader who advises that since they moved to 


GMT 


kHz 

0000-0030 

9735, 

15105, 15195 

0100-0430 

9560, 

15105, 17880 

0500-0530 

9505, 

9560, 17880 

0600-0630 

9505, 

17855, 17880 

0700-0730 

9505, 

15195, 17855 

0800-0930 

5990, 

15195, 17855 

1000-1130 

5990, 

9560, 15145 

1200-1830 

5990, 

9560, 11815 

1900-2130 

9505, 

9560, 11815 

2200-2400 

9735, 

15105, 15195 


1900-2030 6130, 9645, 11850, 21655 

2100-2230 9550, 9610, 9645 

2300-0030 9550, 9610, 9645 

0100-0230 9550, 9610, 9645 

0300-0430 9550, 9610, 9645 

0500-0630 6130, 9550, 9610 

NEDERLAND CHANGES 
Radio Nederland has introduced several new 
frequencies. These are the most interesting channels. 
Tlie station locations are L T^opek), B (Bonaire) and 
M (Madagascar). 


GMT 

kHz 

Station 

GMT 

KHz 

Station 

0930-1050 

21510 

M 

1700-1820 

6160 

L 

1230-1350 

15195 

M 

1830-1950 

15350 

L 

1400-1520 

11740 

M 

1830-1950 

15375 

B 

1530-1545 

25620 

L 

2000-2120 

15350 

M 

1530-1650 

15315 

L 

2300-0020 

15385 

B 


3360kHz and increased power to lOkW they had been 
widely heard. Mr Lever said “Radio Milne Bay has 
been operating from Alotau, the District Headquarters 
for Milne Bay, for a period of only three months. It is 
just less than one month since the station has been 
fully operational on IQkW. In this time reports have 
come from correspondents all over the world, their 
comments have indicated that we now have one of the 
strongest signals emanating from Papua New 
Guinea.” The address is: Radio Milne Bay, Station 
VL8AS, PO Box 111, Alotau, Milne Bay District, Papua 
New Guinea. 

250kW FOR KUDUNA 

Anew 250kWtransmitter is to be installed at Kuduna 
to expand the short-wave coverage in the North Cen¬ 
tral State of Nigeria. 

The Northern Nigerian Broadcasting Company 
provides a comprehensive sound service for the nor¬ 
thern states of Nigeria on medium and short -wave, and 
the new transmitter is intended to extend the short¬ 
wave transmissions to other states within the country. 

FEBA ON 11955kHz 

The Far East Broadcasting Association at Victoria, 
Seychelles, has been heard on 1195acHz at good 
strength at 1800GMT. According to an announcement, 
English is broadcast from 1730 to 1800GMTon 11955 and 
15330kHz beamed to the Middle East. At 1800GMT 
there is a one hour program in Arabic. The full 
schedule is: 

GMT kHz Area 

1230-1430 15270, 11930 South Asia 

1430-1645 15265, 11930 South Asia 

1700-1900 15310, 11955 Middle East 

0100-0315 15185, 11785 South Asia 

JAPAN’S NEW FREQUENCIES 

Radio Japan at Tokyo has introduced new 
frequencies in its regional services, valid until March. 
The transmissions are below with the new frequency 
first. GMT kHz 

0645-0845 17710, 17825 

1430-1730 7250, 9670 

1745-1915 7235, 9670 

1930-2100 7195, 9735 

2345-0045 11800, 15445 

Frequencies to Australia and New Zealand remain 
the same, 11875and 15235from 0930 to 1030GMT. 

The General Service of Radio Japan is using a new 
frequency, 5990kHz, for its present transmissions. 


SWEDEN USES 9745 
Radio Sweden in its service to Australia and New 
Zealand has replaced 11940 with 974^Hz at 0515- 
0615GMT. TTie new schedule, valid until March, in¬ 
cludes these frequencies : 

GMT kHz GMT kHz 

0000-0230 6175 1230-1330 9715 

0300-0430 9725 1400-1530 21485 

0515-0615 9745 1830-1930 9625 

AUSTRIAN SCHEDULE 
The present Austrian radio schedule from Vienna 
includes six new frequencies. It is valid to March 4, 
1973. The new frequencies are marked x: 


GMT 

kHz 

Area 

0400-2305 

6000 

Europe 

2000-2200 

11790 

Europe (North) 

1000-1200 

9770 

Europe (East) 

0400-0600 

7250 

Europe (South East) 

1200-1400 

11930 

South / North Africa 

0600-0800 

7245 

West Africa 

0400-1200 

6155 

West Africa 

0800-1200 

7245 

West Africa 

1200-1600 

9770 

West Africa 

1400-1600 

11855 

West Africa 

1600-2200 

6155 

West Africa 

2000-2200 

7180 

West Africa 

2300-0400 

6155 

North America 

2300-0400 

9770 

East America 

0000-0200 

15145 X 

Ctentral America 

0200-0400 

11725 

South America (East) 

1800-2200 

15210 

South America (East) 

2300-2400 

968 QX 

South America (East) 

0800-1000 

17795 

South Africa 

1600-1800 

17835 X 

South Africa 

1800-2000 

15335 

E^st Africa 

0600-1000 

15410 

Middle East 

1600-1800 

9745 

Middle East 

1800-2000 

9625 X 

Middle East 

0400-0600 

17740 

South / East Asia 

1400-1600 

17780 

South /East Asia 

1000-1200 

2154 QX 

Australia / New' Zealand 

0600-0800 

21720 

East Asia 

1200-1400 

11860 

Elast Asia 


NORWAY’S 25 YEARS 

On Sunday, January 7th, 1973, Radio Norway at Oslo 
will celebrate 25 years of short-wave broadcasting, 
with special programs. 

Their short-wave service was officially opened by 
HM.Ki^ng Haakon VIIon January a-d, 1948. 

The present schedule of broadcast from Oslo is: 
GMT kHz 

0700-0830 9550, 15175, 17800, 21655, 25900 

1100-1230 6130, 21655, 21730, 25730, 25900 

1300-1430 15175, 21655, 21730, 25730, 25900 

1500-1630 15175, 21655, 21730, 25730, 25900 

1700-1830 6130, 11850, 21655, 21730, 25900 


Rea(ders' notes should be sent to Mr A Cushen, 212 Earn St, Invercargil, NZ All times are GMT. 
Add 8 hours for WEST, 10 for EAST, 12 for NZ, plus one if on daylight time. 


BROADCAST BAND NEWS 
AUSTRALIA: According to the annual ABC Board 
report, several new stations are projected, some are to 
change frequency, and others to increase power. 
kHz Location and Details. 

570 4JK Julia Creek (ABC). To open mid 1973 with 
lOKW. 

580 4QR Brisbane, Q, fi"om 590. 

590 3WV, Horsham, Vic, from 580. 

600 4MS, Mossman, Q(ABC). To open late 1972. 

600 4GY. (Gfympie, Q from 1350. 

680 8TC, Tennant Oeek, NT, new antenna, power 
increase to IkW June, 1974. 

940 4NA, Nambour, Q, from 1320 
990 8—Nhulunbuy, Gove Peninsula, NT, 500 watts. 
To open June, 1974. 

1040 4 — Weipa, Q, 500watts. To open December, 1974. 
1190 6—Exmouth, WA, 2kW.To open December, 1974. 
1300 5SE Mount Gambler, SA, from 1370. 

1600 3NE Wangaratta, Viet. Increase to 2kW. 

EUROPE 

SPAIN: Sweden dialling DXers reports that money has 
been granted for the further broadcasting develop¬ 
ment in Spain. The medium-wave Programa Nacional 
will be expanded. The short-wave centre at Noblejas 
will be completed, and the one at Madrid-Arganda will 
be modernised. 

ROUMANIA: Bucharest has been heard with its 
Pacific service in Elnglish from 0645 to 0715 at good 
strength on 11940kHz, 15250kHz and 17850kHz. 
TAIWAN: The Armed Forces Taiwan Network has 
been heard on a new frequency, 1550kHz, at 1600GMT. 
The station uses lOkW and has two relays on 1570 and 
1590kHz, both using ikW. The Chinese and American 
national anthems are played at 1600GMT after five 
minutes of news. ® 
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RECORDED MUSIC SALON 


II COLLINS STREET 
MELBOURNE 3000 
Telephone 63 6257. 


C. PINCZEWSKI 


TRUE FIDELITY 


WE ARE SOLE AGENTS FOR THE WORLD'S BEST RECORD-PLAYING EQUIPMENT: 

Empire — Loudspeakers, Turntables, Cartridges — Most Perfect Record-playing Equipment 
Made in USA, Harman Kardon — USA, Schaub-Lorenz — Germany, Era — France, Jordan 
Watts — England, Armstrong — England. 


• Double 48 pole synchronous 
motor • Heavy die cast 12 inch non 
ferrous platter • Belt drive: the belt 
is made of neoprene and is ground 
to ± 5u • Total wow and flutter 33 
rpm:'«:0,04% • Rumble: 33 rpmc: 
— 73 dB (DIN) • "Rctitious" 
horizontal pivot arm • Rctitious 
“silentblock” suspension • An¬ 
tiskating • Armlift • Length: 17 
inches (41 cm) Width: 12 72 in¬ 
ches (31 cm) Height: 5 inches (13 
cm) m Speeds: 33 and 45 RPM 


• Original power: 2 x24 Watt • power 
band-width: 30 — 30000 Hz. • tone 
control: degree of bass: + 18 dB at 70 
Hz. degree of treble: -i-14dBat 10 KH- 
z. • coefficient of distortion: 0,5% • 
signal-to-noise ratio; 50 dB • input 
Phono magn.: 4 mV at 1000 Hz. Tuner: 
55 mV tape: 450 mV at recording 
340 mV • output: loudspeaker-boxes 
contacts for DIN- and RCA-norm. 


1000ZE / X TRACKS AST-OW AS 0.1 GRAM 
IN LABORATORY PLAYBACK ARMS. Each 
1000ZE/X and 999VE / X cartridge is in¬ 
dividually adjusted to have a flat frequency 
response within + 1 dB from 20-20,0(X) Hz. 
Stereo separation is better than 35 DB at 1 
KHZ and remains 25 dB or better all the 
way out to 20,000 Hz. Overall frequency 
response a phenomenal 4-40,000 Hz. 
There are no electrical or mechanical p>eaks 
and total IM distortion at the standard 3.54 
cm / sec groove velocity does not exceed 
.05% at any frequency within the full 
spectrum. Uses a .2 x .7 hand polished 
miniature diamond for exceptionally low 
mass. 999VE/X RECOMMENDED 
TRACKING FORCE ’A to 1 ’A GRAMS. 


Power output, continuous sine wave 25 
watts per channel, 8 ohms Power band¬ 
width 20-25,000 Hz Frequency response 
20-20,000 Hz±1 dB Harmonic distortion 
Less than 0.5% at 1 kHz measured at 25 
watts output ± 1 dB Loudspeaker mat¬ 
ching Between 4 Ef 16 ohms Crosstalk 
Better than 40 dB Channel matching +1 
dB 


Stereo Recorder 80 HIFI 

Technical details: stereo cassette tape recorder 
for connection to stereo tuner-amplifiers or stereo 
amplifiers. Twq^-track operation. Tape sp>eed of 
4.75 cm / sec. Frequency range from 60 to 12,500 
Hz. Automatic recording level control. 2 record 
level meters. Bectronic control of motor. 
Automatic switch-off when end of tape is reached 
(with optical signal). "Stereo /mono” switch. 
"Pause" switch. 


Power Handling Capacity 
A pair of Grenadier 9500MII speakers will thunder 
through house or auditorium with a phenomenal 
500 watts of urdistorted music or pulse power. 

9500 Mil RMS Power Ratings 

20-450HZ 200 watts RMS 

450-5,000 Hz 100 watts RMS 

5,000-20,000Hz 40 watts RMS 

All new builtnn automatically resetting circuit 
breakers prevent speaker overload and burnout no 
matter how hard you drive. 


THE DRIVING UNIT OR MODULE 

Dimensions are 6" X 6" square and 2" deep (15.2 x 
15.2x OO.OcmsIplus %" flanges on two sides. For 
fixing use four bolts 2BA or 3/16" dia (5mm). 
spaced 6’A" x 4" apart(16.5 x lO.lcms) between 
centes. Diaphragm 4" (lOcms) diameter of metal 
alloy, capable of a total excursion of 0.25 Inches 
(6.5mm.) Fundamental resonance 41Hz. Total 
Weight abs. Power handling 12 watts rms. (24 
watts USA Rating) Frequency range on axis: 30 — 
17,000 Hz ± 3d B 25 - 20,000Hz ± 6dB 
Requency range 30: off axis: 30 — 17,000Hz + 
6dB Impedance suitability: 3-5 ohms, 7 ’A-15 ohms, 
or 15/16 ohms. 


RAVENSBROOK STEREO AM¬ 
PLIFIER SERIES II 
Power Output: 15 -i- 15 watts 
Continuous Sine Wave into 8 
ohms. 1 kHz. 10 -f 10 watts 
Continuous Sine Wave into 
15 ohms. 1 kHz. (Both 
channels driven 
simultaneously.) 

Total Harmonic Distortion: 

Less than .1% at 10 watts 
into 15 ohms. 1 kHz. Less 
than .25% at 10 watts into 15 
ohms. 10 Hz-10 kHz. 


CITATION ELEVEN 

Audio Output: Up to 6 volts RMS 
into 10k ohms. 

Requency Response: Below 5 
hertz to beyond 125k hertz +0.5 
dB. 

Below 2 hertz to beyond 250k hertz 
+ I.OdB. 


Power output: 2 x 30 
watts output (Continuous 
sine wave), harmonic 
,distortion § 0.2% (1 kHz), 
’ 2 X 40 watts music power. 


New Troubaddr Model 598 exceeds 
every broadcast specification for 
professional playback equipment. 


MODEL 6000M TECHNICAL SPECIFICATIONS - 
Frequency response: 30-20,000 Hz • Nominal im¬ 
pedance: 8 ohms • Diameter: 18" • Height: 24Ye" • 
Finish: satin walnut or dark oak • Top: Imported marble or 
walnut • 


152 


ELECTRONICS Australia, December, 1972 





























ANSWERS TO 
CORRESPONDENTS 


AUTOLIGHT ADAPTATION: I am interested in 
converting my light controlled dimmer (Autolight, Dec 
70) to a hand controlled dimmer using a pot in place of 
the LDR. However, I cannot seem to get it to work — 
the only thing I get is a series of flashes as I vary the 
pot. Could you recommend a value for the pot and 
series resistance? (P. F. Niddrie, Vic.) 

We can do better than that, P .F. We can refer you to 
an article which does exactly what you require, This is 
the Vari-light, published in December, 1970, (File No 
2 / PC / 9). You will be able to use the same triac and 
diac, and the inductor and the suppression capacitors 
from your Autolight in the Vari-light. 


WIRELESS MICROPHONE: My compliments on a 
fine magazine, particularly the elementary section for 
the younger readers. Could you please include details 
of a wireless microphone in your Elementary Elec¬ 
tronics section. I am sure this would prove an interest¬ 
ing project for younger readers like myself. (D.B., 
NSW) 

® Thank you for the compliments D.B., and we are 
glad you like the Elementary Electronics section. 
Description of a wireless microphone presents 
problems. Devices such as these must be operated 
under a licence or permit from the PMG’s Depart¬ 
ment, who must also approve the circuit and the 
manner in which they are built. As you can appreciate, 
this presents a number of problems for the home 
constructor and leaves him open to prosecution if all 
the legal requirements are not met. For this reason we 
are a little cautious about the idea, but will certainly 
give it some thought. 


MORE DIGITAL PROJECTS: Regarding the letter 
about a Digital Clock in the September issue, it is now 
possible to get a single IC to provide complete clock 
functions for 4 or 6 digit displays. Multiplexed outputs 
are provided which are suitable for the cheaper LED 
displays. 

Input is 50 or 60Hz ; setting facilities are provided, 
etc. One source I know is NS Electronics, cnr Mountain 
Highway and Stud Road, Bayswater, Melbourne, and it 
is designated “MM4311/MM5311 Series Digital 
Qock.” Regarding the letter on light beam com¬ 
munication in the same issue, individual LEDs can 
now be bought for less than $1 and I have made several 
highly successful low-power communication systems 


using these. Why not make a beginner’s project along 
these lines? Since lasers in semiconductor form are 
now available for under $30, how about a communica 
tions system using them or instructions for using them 
to make holograms? Also, how about more digital 
projects. As ICs are cheap now,even gimmick projects 
such as digital dice are inexpensive. I have built quite 
a comprehensive IC tester which uses only four ICs 
totalling about $3. It helps me learn about new I(3s, 
check faulty ones and patch new ones into circuits. I 
can send you printed wiring patterns if you are in¬ 
terested. I need not say the usual — the excellence of 
your magazine goes without saying. (R L., N. Balwyn, 
Vic.) 

0Thanks for your information and your comments. 
We have a number of digital projects using inexpensive 
ICs in the planning stages at the moment, and these 
should appear shortly. If you can supply sufficient 
information and diagrams, we would be happy to 
consider your IC Tester for publication. Please address 
your letter to the Editor. 


AMPLIFIER: I have recently constructed the 
Playmaster 131 IC Tuner and wish to use it as a self- 
contained receiver. Could you recommend a suitable 
amplifier to use (J5., Eastwood, NSW). 

^ A few months ago we described a “Utility Amplifier 
and Power Supply’’ (March & July 1972, File No 
l/ MA /49). The amplifier section of this would be 
quite suitable for use with the IC tuner. 


CERAMIC PICKUPS: Congratulations to the 
magazine for its very informative and readable 
material. I have read that about 80of all music 
lovers use crystal or ceramic pickups. May I suggest 
that you publish an article containing technical in¬ 
formation as has been done on numerous occasions 
for magnetic types. How many are grinding away at 10 
to 15 grams with styli that are matched up from an old 
unit that does not even belong to the cartridge? (K.F., 
Northmead, NSW.) 

While, undoubtedly, the majority of record en¬ 
thusiasts are using ceramic or crystal pickups, it is 
also true that most of these have been acquired as part 
and parcel of a complete record-playing outfit. As 
such, the type of arm, cartridge and stylus has been 
predetermined, as also the amplifier with which they 


operate. The units add up to such a mixed bag that 
there is little scope for a meaningful article. Once 
people get to the “let’s go for something better’’ stage, 
the obvious course is to pension off the piezo cartridge 
and the usually limited amplifier equipment that goes 
with it. Perhaps your letter is based on a misconcep¬ 
tion that the playing weight is determined by the 
stylus; hence fit a better stylus and you can drastically 
reduce the playing weight. This is not so. Playing 
weight is set primarily by the compliance and dynamic 
mass of the cartridge mechanism, including the 
particular stylus configuration which the design 
requires. All you can do is to fit the appropriate stylus 
of a recommended brand and adjust the playing weight 
to the minimum which will ensure reliable tracking on 
all records, with no sign of chattering in the groove. If 
this turns out to be a horrifying 10 or 15 grams, it may 
be necessary to replace the whole cartridge with a 
better one or to repair or replace the entire playing 
deck if the problem is centred in the arm mechanism. 
There would be no future in fiddling with styli (or 
circuitry). 

CORRECTION: In the “Answers to Correspondents’’ 
columns of the October 1972 issue, you published a 
letter and answer concerning current relationships in a 
transformerless audio output stage. I would like to 
point out that the answer contained an error; it 
claimed that the current required during the positive 
half-cycles to replace charge lost during the negative 
half-cycles is added to the current drawn by the 
speaker. In fact, of course, the capacitor and speaker 
are in series, so that the same current flows through 
both. This means that the average current drawn from 
the supply for 2A RMS in the speaker is only 2.8 x 0.636 
X 0.5 (Ipk times average /peak ratio, times 0.5 to allow 
for. the fact that supply current flows only during 
positive half-cycles), or about 0.9 amps. The current 
peaks are 2.8amps, the same as the peak current in the 
speaker. (AMil., Carina, Brisbane) 

(^You are right, of course, AJVIJl., ahd our face is 
suitably red. We have published your explanation in 
detail so that those who may have been misled by the 
earlier answer will have an opportunity to clarify their 
understanding. Thank you for writing. 


AR8 HANDBOOK: Congratulations on an excellent 
magazine. I have just obtained an AR8-Q air force 
receiver in good condition. Can you advise where I 
might obtain a circuit diagram or, if not, could you 


"ELECTRONICS AUSTRALIA” INFORMATION SERVICES 


As a service to readers “Bectronics Australia" is able to offer: (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and other 
filed material to do with constructional projects and (2) A strictly limited degree 
of assistance by mail or through the columns of the magazine. Details are set out 
below: 

PROJECT REPRINTS: These cost 50c per project. Reprints are available for all 
projects, but no material can be supplied additional to that already published. 
Reprints can be supplied more speedily if they are positively identified and not 
accompanied by technical queries. Material noton file can normally be supplied 
in photostat form at 30c per page. 

SUBSCRIPTIONS, BINDERS, HANDBOOKS etc: These are handled by 
separate departments. For fastest service, send separate orders to the depart- 
rn 0 nts concsrn 0 ci 

PHOTOGRAPHS,' METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for 6in x Bin glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions and 
positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can supply transparencies, actual size, 
positive or negative, as specified Price: 50c. VVe do NOT deal in manufactured 
boards. These are available from advertisers. 

BACK NUMBERS: As available. On issues up to six months, face value. Seven 
months to 12 months, face value plus 5c. Thirteen months or older, face value 
plus 10c. Postage and packing, 10c per issue extra. Please indicate if a PROJECT 
REPRINT may be substituted if the complete issue is not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two years. 
Note, particularly, that we cannot provide lengthy answers, or undertake special 
research or modifications to basic designs. Charge: 50c. Inclusion of an additional 
fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by Post" may 
be submitted without fee and may be answered in the magazine at the discretion 
of the Editor. Technical queries will not be answered by interview or telephone. 
COMMERCIAL EQUIPMENT: "Electronics Australia’' does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore not in a position to comment on any aspect of 
such equipment. 

COMPONENTS: “Electronics Australia" does not deal In electronic com¬ 
ponents. Prices, specifications, etc should be sought from appropriate ad¬ 
vertisers or agents. 

REMITTANCES: These must be negotiable in Australia, and should be made 
payable to “Electronics Australia''. Where the exact charge may be in doubt, we 
recommend submitting an open cheoue, endorsed with a suitable limitation. 
POSTAGE &• PACKING: All charges shown include postage and packing, unless 
otherwise specified. 

ADDRESS: All requests for data and information should be directed to the 
Assistant Editor, “Bectronics Australia", Box 157, Beaconsfield 2015. 
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SODER-WICK 
de-solders 
in 1 second 
without 
flux 


All sizes and types of joints and connections 
quickly, safely, neatly, economically desoldered 
with SODER-WICK and a regular iron. 

No flux, no spatter, no damaging heat build-up. 
As used by the Military Services. 

Pack of 3 rolls of 5' — Different sizes- — 

$5, post paid. 


prepare your own 
printed circuits 

DALO 33 PC etch resist, ink-filled 
pen marks directly onto copper 
laminate. Dry for 15 minutes, dip 
board in ferric chloride or other 
cold etch solution, drill holes and 
circuit is ready for component 
assembly. Will mark identifications 
on finished PC board, glass, metals, 
ceramics, plastics. Laminate readily 
available from us; ferric chloride 
from H. B. Selby Pty. Ltd. 


Order with remittance to 
Royston Electronics Pty. Ltd., 

22 Firth Street, 

DONCASTER, 3108. (848 3777) 

N.S.W.: 17 Burwood Rd., Burwood, 2134 
(747 1606) Adelaide: 84131, Brisbane: 
495386, Perth: 84137. 

Tick product required. 

Soder-Wick Q Dalo Pen Q 


publish my name and address in the hope that another 
reader can help me. (Mr M. Newnham. Flat 8, 20 
Denman Avenue, Wiley Park, NSW 2195.) 

0Thank you for the kind remarks Mr Newnham, and 
we are happy to learn that you have had success with 
previous projects. The Wireless Institute of Australia 
may be able to help with a circuit but we have 
published your name and address in case any other 
readers can help. 


PHOTO TRANSISTOR: I recently found an OC71 
germanium transistor in my parts box, with the base 
lead broken off and some of the paint removed. When I 
connected this to a multimeter, I found that it worked 
like an LDR,but was much more sensitive. I thought I 
would mention it as some readers might like to try this 
out.(N.W. Ooydon, Vic). 

Thanks for your letter, N .W. Actually the idea is not 
new. In fact, transistors of the same type were actually 
sold as phototransistors, and given the type number 
OCP70. They are now being replaced more and more 
by silicon types, but as you have found they are quite 
suitable for experimental work. 


RECORD PROBLEM: I buy with confidence the 
records you review and I have not been disappointed 
yet. In E.A. August ’72you reviewed a record “Great 
Organ Works” EMI AXIS 7001. I ordered this record 
through a local retailer but got the message that this is 
one of AXIS series and is only available if the supplier 
buys the whole series initially, amounting to 150 
records. I do not think this is a fair way to market 
them. How can anyone get this one record without buy¬ 
ing its 149 mates that are not required? (NH., North 
Rockhampton, Qld). 

0 We understand that AXIS records are normally sold 
from a rack and that the retailer who wants to handle 
them must take a rack plus a certain number of 
pressings, not necessarily 150 for all locations and not 
necessarily all different titles. We are assured that 
they (along with rack displays from other companies) 
are being handled by a large number of record shops 
and other outlets in all the capitals and in larger 
provincial centres. Obtaining supply is no problem 


Notes & Errata 

PLAYMASTER 128 STEREO AMPLIFIER (January 
1970, File No 1 SA 32). A few cases have occurred 
where the CD20D thyristor has apparently been 
triggered by transients on the mains supply. Because 
the lOOOuF filter capacitor will still be fully charged in 
these circumstances (there having been no overload to 
discharge it), damage can result to the C20D, D7, D6, 
T9, and T8. These components can be protected by 
adding a suitable diode, such as a BY 126 / 100, between 
the base of T8 and the emitter of T9. The cathode (bar) 
connects to T8 and the anode to T9 

A HIGH EFFICIENCY FLASHER (August 1971 File 
No 3 MS 27. The thyristor types listed in the circuit 
diagram and parts list should be BTlOOA / 500R or 
C106D, not BTlOOA or C106Y1 as originally specified. 
SIMPLE ,LOGIC PROBE (October, 1972, File No 
7 ST 8): Some readers have experienced faulty 
operation with the input protection components in 
circuit. This can be cured by reducing the series input 
resistor from the value of Ik specified. Use the largest 
value below ik which will result in correct operation, to 
maintain maximum overload protection. 


therefore for the majority of our readers. If there isn’t 
an AXIS rack anywhere in yoior area, your only 
recourse would be to order the record you want from a 
record retailer in Brisbane or other large (Queensland 
centre. Keep trying; it’ll be worth the effort. 

GUITAR AMPLIFIER: Congratulations on a most 
helpful and informative magazine. I am interested in 
building a solid state guitar amplifier of about lOOW. 
Have you ever published details for such an amplifier ? 
If not, do you have plans to do so in the near future? 
(DM. Lane Cove, NSW). 

Thank you for your kind remarks D JVI. We have not 
published a circuit for a lOOW guitar amplifier, but we 
described a 50W solid state unit in the July and August 
1969 issues. (File Nos 1 GA /17 & 18.) We have no 
immediate plans for- any l(X)W amplifiers. Since there 
is only 3dB difference between 50W and lOOW, the 


Cation NEW SOUND EMITTING 

Logictone circuit checker 

THE LOGICTONE ” CAN BE ADJUSTED FOR SOUND EMISSION UNDER THE FOLLOWING 
SIX SITUATIONS. 




(about 0.2 sec.) — High sound 

6. Pulse trains : .JTTLTL Repetition of High and Low sound 


1 . 

2 . 

3. 

4. 

5. 


High level : High sound (4000 Hz) 

Low level : Low sound (2200 Hz) 

Floating or : No sound 0.8'-2.0V 
Single pulse : Low sound — High 

sound (about 0.2 sec.) —> Low sound 
Single pulse : qJJ |J High sound — Low sound 


Canon's New "Logictone" 
enables a quick and easy check 
of (digital circuits containing 
DTL and TTL components. 

It functions by registering 
logic levels "1" and "0" as a 
correspon(ding high or low 
pitched sound. Between the high 


SPEC! 

AUSTRALASIA) PTY. LTD 


and low logical levels, no sound 
is emitted. Hence it is simple 
to detect circuit disconnections, 
malfunctioning elements and 
overload situations. The 
“Logictone" measures single 
pulses from 25 ns and pulse 
trains with frequencies up 
to 20 MHz. 

WANTED EXCLUSIVE 
DISTRIBUTORS 


1/69 Werona Avenue Gordon 
NSW 2072. Telephone (02) 498 3329 
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COMING NEXT MONTH! 


Digital Volt-ohm Meter 

Our first ever DVOM project, fully 
solid state and using up-to-the- 
minute circuitry. Features a new LSI 
integrated MOS device and low-cost 
LED numeric readouts. Measures 
DC volts, AC volts and ohms, has a 
4*/? digit display, yet is very easy to 
build and surprisingly low in cost. 


Portable 144MHz FM Transceiver 

Developed by Fred Johnson, ZL2AMJ, who designed the very 
popular "Tucker Tin Mk 2" SSB transmitter in our February, 
March and April 1972 issues, this new project is for the VHF 
radio amateur. Designed especially to be suitable for 
operation with repeaters, it is a fully up-to-date portable FM 
transceiver for the two metre band. The circuit is solid-state 
throughout, with two ICs and fifteen transistors. 

The transmitter section has six crystal channels, with an 
output of IW. The receiver is tuneable over a IMHz range, 
and can be arranged to "scan" the channels automatically if 
required. 

Like Fred Johnson’s other designs, it is very easy to build; 
all aspects are explained in great detail. 


ONLY A SAMPLE OF WHAT WE HAVE FOR YOU IN 1973! 
DONT MISS THE JANUARY ISSUE, ON SALE DEC 30. 




difference would be barely audible; we understand 
that the next most useful size would be around 200W, 
but this is probably a little outside the realm of do-it- 
yourself projects. 

LOGIC PROBE; I built the simple logic probe 
described in your October edition and have found it 
very useful. The only problem is that, when I want to 
see a pulse, the response of the probe is not fast enough 
to show any change in level. I wonder if you have any 
additional circuitry to lengthen the pulse? (C.C., Noble 
Park, Vic.) 

Thank you for the enquiry, C.C. We considered this 
idea at some length when developing the logic probe, 
but eventually had to dismiss the idea on the grounds 
that it would increase the complexity of the simple 
logic probe to an unsatisfactory level. However, there 
is nothing to stop you doing it yourself if you so desire 
(for example, with a mono-stable multivibrator or 
“one-shot.”). We may look at this again at a later date 
if sufficient reader interest is shown. 

CHIPPED CRYSTAL: I recently purchased a lOOkHz 
crystal and, when I got it home, I thought I would 
confirm that the holder actually contained a crystal. 
The top stuck and then suddenly gave and a piece 
chipped off the crystal. Would that affect the frequency 
much ? What causes reception to change from day to 
day on the higher frequency TV channels? (DD., 
Cremorne, NSW). 

v^We are not sure from your sketch whether you 
chipped the crystal or the holder. If the holder, it may 
not affect things much provided you can reassemble 
things normally and tape it firmly to hold it together. If 
the crystal was chipped, the chances are that it won’t 
oscillate at all, never mind the frequency ! Propagation 
effects should not change TV reception in your area, so 
close to the transmitters. It could be that your receiver 


is suspect, possibly due to dirty contacts or bad in¬ 
dexing in the tuner. Alternatively, your aerial and its 
feeder wire may be thoroughly coated with a pollutant 
or salt from the harbour or ocean, and is being affected 
by rain, dew or atmospheric humidity. 

Likes the HiFi Annual 

I would like to commend you on the publication 
“HiFi Stereo Annual”. I am a newcomer to the world of 
audio, and found it very confusing. Your annual has 
given me a good understanding of the mysterious 
world of high fidelity reproduction. (J.W., Keith, WA.) 

v^Thank you J.W., and we are glad to learn that you 
have found this book souseful. In fact, it is people like 
yourself, confused by the myriad claims and counter 
claims for this piece of ^uipment or that, at which the 
book is aimed. We deliberately avoided the “boffin” 
type text book approach, and concentrated on ex¬ 
planations at the layman’s level. Judging by your 
reaction we have succeeded. Thanks once again for the 
commendation. 


SAA draft standard 

The Standards Association of Australia is seeking 
comment on a draft Australian standard for trans¬ 
ducers for electrical measurement purposes, issued 
as DR72166. 

This draft covers transducers in electrical quantity 
such as power, voltage, frequency, impedance etc to a 
related electrical output One of the main features of 
the draft is the classification of these devices in terms 
of permissible error. 

Information on the draft may be obtained from 
Standards Association offices in each state and any 
comment should reach them before December 31st. 


MICROPHONE/ 

GUITAR 



PREAMPLIFIERS 


are only one of our large range of 
professional quality audio modules 

nni Power Amplifier 

* 32 watts R.M.S. atO.l'^T T.H.D. Response 

lOHz — lOOKHz. 

/$16.35 with power supply diodes. 

$15.35 without diodes. 

002 Comprehensive Preamp. 

Drives all Auditec power modules. In¬ 
puts magnetic P.U., ceramic, tuner, 
Aux. 0.1ft T.H.D., Response lOHz — 
lOOKHz. 

$14.56. 

100R A.M. Tuner Module 

lUUvl High sensitivity, wide audio response. 

$24.20 complete. 

$17.75 on printed board only. 

nnO Watt Power Amp. 

Suitable for P.A. and Guitar. Less than 
0.2 Max o/p 125 watts R.M.S. 

Short-circuit proof! 

$49.83. 

60 Watt Power Amp. 

Performance same as 009, with max. 
output 60 watts R.M.S. 

$31.95. 

010 Ten Watt/12V Modules 

Operate from car battery. 10 watts 
Ol/ R.M.S. at2.5?^c T.H.D. Response 60Hz— 
20KHZ. 010 is ruggedly moulded in 
plastic. 

$14.95 

017 is in printed board form. $16.95. 


QIC Mic./ P.U./Guitar Preamp. 

^ ^ Takes low, med. or high impedance mic, 
(illus- balanced or unbalanced. Has bass, 
trated) treble, vol. controls. Drives all Auditec 
power modules, and 016. 

$11.38. 

016 Mixer Module I 

Mixes up to 6 015's, and drives all 
Auditec power modules. 

$6.75. 

013 Siren Module | 

«. Continuously undulating, or manual 
operation. Supply 12 — 90V. Output IV. 
$8.90. 

Qiil. European ( Hee-Haw) Siren 
Supply 12--90V, 0/p IV. 

$8.90. 

All modules are complete and tested, and are 
ready to wire into your system. Chassis and 
auxiliary components are available at cost price. 

All modules fully guaranteed. Prices plus 2iy-2\\ 
sales tax (or 15®r where use is exclusively for 
public address). 

AUDITEC AUSTRALIA 

P.O. BOX 258 

SPIT J U N CTIO N, N SW 2088 
47 4166 938 1405 

j-^ 

j Please send full details (without obligation) of i 

I 0 001,2 0 1005 0 009 , 018 [ 

j O 010, 017 01015, 016 □ 013, 014 I 

» To: I 


Name. l 

Address. * 

. Postcode . I 

EA 12/72 • 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3^4in diameter. Will do the same work 
as the conventional slide rule. In. 
struction book included. 

from $1.60 each 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended 'railway station. 
Please note we are now able to include 
>4 mile of twin telephone cable FREE 
with each set of phones. 

PYREX PARABOLIC 
REFLECTORS 

36" diameter $37.50 

Sorry, shop sales only. 

MINIATURE 

ELECTRIC MOTOPS 

1'2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 
(Post 12c.) 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 68, 

24 volt, operated 10 watt output 38- 
54MHz F.M. crystal locked- Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, mike, and 
headphones- $45- 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 

TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 16 to lOMHz. Crystal 
• locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car 
tage to rail. Freight payable at nearest 
attended railway station. 

SMITH'S BRASS (English) SHIPS 
CLOCKS 

8-day, no bell, $37.50 each. Post NSW 
$1.15. Interstate $1.70. 

PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $27.50. Post NSW 95c. 
Interstate $1.15. 

COLLINS TRANSCEIVERS 

Auto tuned 100-150MHZ. 10 channels. 

$65.00 

HALF-INCH RECORDING 

TAPE 

Top grade 2400' on 10’ 2 " reels. Ideal 
video experimenting. Only $3.50 per 
reel. 

Post N.S.W. 45c.; Interstate 75c. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10 lOOMHz. LA5 $250. 

100-500MHZ. $350. 

ADLER FREQUENCY 

METER 

100KHZ-20MHZ. $175. 

4 DIGIT RELAY 

COUNTERS 

50-volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post I8c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16 inch. 

ONLY $6.50 
Post 74C. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V lOAH, set of three batteries in 
wooden holder, $7.50 per set or $2.50 
per battery 12 volt lOAH. 

Post N.S.W. SI.10; Interstate S2.72. 


COMMAND RECEIVER 

Q5 190-550 K/ CS. $22.50 

6.9M/CS $22.50 

POST: N.S.W. $1.25, INT. $1.44 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post 24c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


307 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

■IH 6 G 

50c 

8989 

$1.00 

832 

$ 5.00 

5U4G 

95c 

6AK5 

$1.50 

EF50 

75c 

6X4 

$1.00 

5Y3 

$1.99 

12SK7 

50c 

6C4 

50c 

VR65 

50c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

80 

$ 1.25 

12AU7 

$1.00 




Please add postage 
on all articles 


RADAR TRANSCEIVER 


X BAND WITH 
ETC. 


KLYSTRON 

$45.00 


TRANSMITTERS ARC 49 

100-165 AA/CS $25.00 



TELESCOPES. 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$27.95 

As illustrated. 

Postage $1.20; Interstate $1.45 


TELESCOPES 

40 X 40 with Tripod. 
$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 
$35.00 


WALKIE TALKIES 

2-way radio, 7. transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 9 transistor $55.00 

Interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75c. 

Post 24C. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
tOOKHZ $150 


IMPELLER PUMPS 

Newgunmetal body stainless steel shaft 
neoprene impeller up to 15ft lift suitable 
for almost any type of liquid self priming 
dimensions approx 8” x 4" weight 5lbs. 
$27.50. 

Post NSW $1.20 Int. $1.90 


BC348 RECEIVER 


$80.00 


AW.A B.F.O. TYPE R7077 

$30.00 


1-800 CYCLES 
1-13 K/ CS. 


CONDENSER LENS 

2'?in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


AWA Distortion and noise meter type 
A51932 $160.00 


CHASSIS PUNCH SET 

Five sizes: 5/0.inch, i4-inch,7 i.inch, 1- 
inch and I’e inches. With taper 
reamer. 

$7.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. II. . $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc., $35. 


BINOCULARS 


PRISMATIC. Coated Lenses. Brand 

new. Complete with 

case. 

7 X 35. 

$34.50 

8 X 40. 

$37.50 

7 X 50 

$28.65 

10x50. 

$29.60 

12x50. 

$30.60 

20 X 50 . 

$34.45 

Post N.S.W 95c; 

Interstate $1.45 . 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each. Post 24c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 


CONDENSER LENS 

f'jin diam. 1' 2 F L. 50c each. 
Postage 24c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. ' $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x 5" x 5" $35 vaiue only 
$27.50. 

Battery chargers. l '/2 amps. 12V or 6V. 
Please state voltage required. $15. 
Post NSW $1.00 interstate $1.50 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand name. 
7" X 2,400' Mylar in plain carton. 
Only 53.50 ea. Post 35c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

SI.25. Post24c. 

200 MA 24 volt, 'ein push movement. 
$1.25. Post 24c 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. . Complete with 
dissecting kit slides etc. $22.50 

Post NSW $1.00 
lnt.$1.25 


FIELD STRENGTH METERS 

144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125MHZ and TR1935 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. ^ 33,00 


RECORDING TAPES 

TOP QUALITY, BRAND NEW 

Post 


3" X 150' . 

65c 

12 c 

3' 4 " X 600' . 

.1.58 . 

.13c 

5" X 900'. 

1.95 

.13c 

5" X 1800' 

3.62 . 

.13c 

7"x 1200'. 

. . . 3.18 . 

.24C 

7" X 2400'. 

. . 4.80 . 

.74C 

7" X 3600' . 

6.45 . 

. . . .74C 


CASSETTE TAPES 


; C60 $1.15; C90 $1.75; C120, 

$2.25 

Post 13c. 


Crystal Earphone. 

75c 

' Cassette head cleaners. 

$1.50 

Small Lapel Microphones, ea. 

Post 24C. 

$1.25 

DELCO AIRCRAFT 


Magnetos, new cond, 12 cyls, $15 ea. Post 
NSW $1.20, interstate $1.95. 

BYER77Mk. 1 


1 Rack Mounting Tape Recorder ex 
A.B.C. 7’2-15 ips. Full track tested 
$150. 

Microphone. Professional S.T.C. 
4017. $20. 

type 

Marconi Video Oscillator type TF885A 

0 12 MHz. $75. 

A.W.A.SIG GENERATOR 

UHF 140 300 MHz $65.00 - 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5 30 MHz New. $25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con 
verted to 1200 MHz. $17. 


522 '1 ranceivers 
100-150M/ CS 
$35.00 


Cossor Double Beam Oscilloscope 
1035. Tested. 

5150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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PRODUCTS - IN BRIEF 


ELECTRONIC THERMOMETERS 

D.C. Electronics have available a new range of elec¬ 
tronic thermometers with interchangeable probes for a 
wide range of industrial and medical uses over a 
temperature range of —60 to -1-400 degrees C. Ac¬ 
curacy better than 1^ is claimed with the computer 
standardised probes which feature an extremely short 
response time. Mains or battery operation is another 
optional feature. 

D. C. INDUSTRIES, 32 Smith St, Collingwood, 
Victoria 3066. 


SOUND LOGIC PROBE 

A new logic probe, the Canon Logictone, has been 
released by Spectrocon. The new probe indicates logic 
states by emitting sounds of different frequencies from 
a built-in loudspeaker or a head-phone. The unit may 
be powered from any convenient 5 volt DC source and 
can withstand short term signal levels up to 300 volts. 

SPECTROCON, 1/69 Werona Avenue, 
Gordon 2072. 



NEW DIGITAL MULTIMETER 

A new digital multimeter has been released by 
Schulmberger Instrumentation Australia Pty Ltd. The 
model VB6701 features DC, AC volts and ohms with a 
resolution of one part in 50,000 and lOmv sensitivity on 
the 500mv range, together with autoranging and a fast 
settling time of 50ms. 

A programmable version is available for data¬ 
logging purposes. 

SCHLUMBERGER INSTRUMENTATION, 112 
High St, South, Kew 3010. 



NEW RADIO/CASSETTE RECORDER. Goldring 
Engineering have information on a new combined 
radio/ cassette recorder, type TPR 501 produced by 
AIWA. The attractively styled recorder features a 
choice of AM-FM or AM-SW receiver, an inbuilt 
electret condenser microphone and provision for 
mains operation with an adaptor or from internal 
batteries. AIWA has been awarded the “Good Design” 
mark foi the TPR 501 by the Japanese Government 

GOLDRING ENGINEERING, 26 Rickety St, 
Mascot 2020. 


TAPE DUPLICATORS 

Pentagon Industries of Chicago have appointed 
Leroya Industries of Perth as sole Australian agents 
for their extensive line of high speed tape duplicators. 
A single unit can produce up to 90 C60 cassettes per 


hour. Pentagon Duplicators are used by some of the 
leading manufacturers and educational authorities in 
America. 

LEROYA INDUSTRIES, 266 Hay St, Subiaco 
6008. 

EASY LOUDSPEAKER WIRING 

Peerless Loudspeaker Kits are now available with 
“plug on” type connectors which obviate the need for 
soldering equipment when constructing a loud speaker 
kit at home. The new connections are available on six 
kits at present Further details may be obtained from 

G.R.D. Instruments at 698 Bourke Rd, 
Camberwell. 



SOLID STATE CHOPPERS 

Measurement Technology of Luton, Bedfordshire 
have available a range of solid state choppers designed 
as long life replacements for vibrating reed contact 
modulators or synchronous converters for use in low 
level DC amplifiers or the input stages of poten- 
tiometric recorders and similar control devices. The 
choppers employ field-effect transistors as switching 
elements and have built-in protection against radio 
frequency interference. 

Ten field tested models are available, all with a life 
expectancy of 100,000 hours and a one year guarantee. 



WIRE STRIPPER 

A new wire preparation machine. Model 14YA, hhs 
been announc^ by Gardner-Denver. This unit can be 
utilised for high or low volume stripping of solid wire 
and can be used in conjunction with semi-automatic 
wiring equipment 

GARDNER [DENVER, 185 Briens Rd., Nor- 
thmead 2152. 

People in Industry 

PLESSEY Communication Systems have announced 
the following senior Head Office appointments; Mr F. 
G. Setterfield, formerly Melbourne branch sales 
manager, has been made product research manager. 
Mr A. Hanich, formerly with I.C.I. is now business 
development manager and together with Mr Set¬ 
terfield, joins the marketing team under Mr D. B. 
Ground. The position of commercial manager has been 
taken by Mr K. J. Evans, formerly Adelaide branch 
manager. 

Tecnico Electronics have announced the ap¬ 
pointment of Mr Desmond R. Rowse as Victorian 
manager, effective immediately. 

This move follows the appointment of Mr Jim Car¬ 
michael to the Component Division and Mr Stephen 
Gregory to the Instrument Division, to help implement 
the increasing emphasis being given to the Victorian 
market by the company. 

Continued on Page 159 


•FAST •CLEAN •EFFICIENT 

SIOIV/IIMC 


VESOLDERISIGWOL 



Constructed of tough, shatter¬ 
proof plastic with a heatproof 
tip, SOLDAVAC desoldering 
tool is lightweight and its spring 
operated suction is designed 
for one hand operation. 

Look for 

SOID/IMC 

at your regular suppliers. 

Or write for further details to: 

ASSOCIATED SERVICES PTY. LTD. 

110 Tynte St., North Adelaide 
South Australia 5006 


ELECTRONICS Australia December, 1972 


157 

































FOR SALE 


SUPER BARGAIN SPECIALS from MICRONICS. 

SEMICONDUCTORS: EM401-20C, EM404-25C, 

AC127-40C, BZY88/ 6v2-40c. ELECTROLYTICS, Top 
Quality, (Pigtails) 4uF/25V, 2.5uF/64V, 

8 uF/ 100V, 47uF/ lOV, lOuF/ 50V-5c ea. 

POLYESTER CAPACITORS, .OOluF, .0022uF, 
.0039uF(400V)-5c ea. 0.47uF/ 200V-10C ea. or 10 for 
80c. STYROSEALS, .0022uF/ 200V, 47pF, 220pF 
(630V)-5c ea. RESISTORS, bag of 100 mixed — $1.00. 
COPPER CLAD BOARD 6" X 6 " —40c ea., FERRIC 
CHLORIDE etchant (solid) 100 grm bag — 40c. 
BANK of 4 pushbutton switches (Push on. Push off) 
— 50c. RESISTORS — Carbon Film, V 2 W, 5^/b. E.12, 
10.10M-4C ea. POLYESTER CAPACITORS 
"GREENCAP”, lOOVW: .001, .0015, .0022, .0033, 
.0039, .0047, .0056, .0068, .0082, .01, .015, .022-lOc ea., 
.033, .039-12C ea., .047, .056-14C ea., .068, .082-16C ea., 
.1-18C, .15-20C, .22-22C. ELECTROLYTICS — single 
ended, 25VW: 4.7uF-15c, 10uF-17c, 25uF-19c, 47uF- 
21c, 100UF-24C, 220uF-28c, 470uF-38c, 1000uF-58c. 
50VW: 4.7UF-18C, 10uF-21c, 25uF-23c, 47uF-25c, 

100uF-30c, 220uF-42c, 470uF-70c. PRE-SET POTS — 
Miniature (10mm). Range 500 — 2M only 20c ea. 
TANTALUM Capacitors, Single ended. O.luF, .47uF, 
luF, 2.2uF, 3.3uF(35V), 4.7uF, 6.8uF(25V), 

10uF(16V), 15uF(10V), 22uF(6.3V) — all 35c ea. 
CERAMIC CAPACITORS — 50VW: 220pF, 330pF, 
470pF, .001, .002, .005, .01, .02uF-6c ea. .03, .04, 
.05uF-7c ea. Post Pack 20c. MICRONICS, PO Box 
175, Randwick, NSW 2031. 


MULTIMETERS, all types. Incl. US-100, CT500, SK70 
etc. Clear plastic front panel meters scaled & made 
to special order. Electronic Test equipment. All new 
& guaranteed. Enquiries Western Meter & In¬ 
strument Service, 31 Hazel Street, Girraween, NSW, 
2145. PH: (Syd) 631 2092. 


HAM TOWERS 42 feet self support with tilt action for 
easy antenna maintenance. Ideal Amateurs or 
SWL's only $275. incl. Erection Melb. area, easy 
terms on $75 deposit. Enquiries (Melb.) 45 4571. 


TIME CLOCKS 



240v. 50 cs 


Sangamo 


15A C'tacts 


Horstmann 


Used Tested and G'teed 

Pack &• Post 70c 


$10.00 


each. 


WA $1.00 


CLOCK DISPOSAL CO. 
PO BOX 147 
LINDFIELD, NSW, 2070. 


^'FINNED EXTRUDED ALUMINIUM HEAT¬ 
SINKS/ BOXES''. Use as heatsinks or two mating 
sections form a sealed box, internal racks are 
provided to mount PC boards, etc, easily dismantled 
and ideally suitable for CDI units, amplifiers, in¬ 
verters, etc. Available in plain or anodised in two 
sizes: (a) L4" x W4" x D3" at $1.95 or (b) L6" x W4" 
X D3" at $2.30. Anodised — Red, Blue or Gold (State 
1st & 2nd choice) — (a) at $2.35, (b) at $2.75. For 
Black Finish add 10c. P & P for up to two boxes 50c. 
PC boards — fibreglass 6" x 3" at 30c — P & P 10c. 
Oil filled capacitors, 1.0 mfd 1000 volt test — $1.85 suit 
CDI. P & P 25c. Mail orders processed within 2 days. 
Send cheques and Money Orders to: — HPH 
ELECTRONICS, PO BOX 15, LIVERPOOL, NSW, 
2170. 


WE SELL construction plans. TELEVISION: 3 D 
converter, $25 camera, Kinescoping recorder, VTR, 
COLOUR CONVERTOR. HOBBYIST: Electron 
microscope, 96-hour music system, voice type 
writer, Morse code to typewriter, Morse code to 
typewriter copier, transistorised teletype. 
TELEPHONE: Answering machine, pushbutton 
dialer, phonevision, auto-dialer, telephone extension 
in your automobile, legal connector. SECURITY: 
Microphone jammer, voice scrambler, microdot 
photography. Plans $5.00, air shipped from our USA 
research labs. COURSES: Telephone engineering 
$39.50, security electronics $27.50, investigative 
electronics $22.50. Super hobby catalogue air mailed 
$1.00. Payment accepted in dollars (Australian, New 
Zealand or US). Don Britton Enterprises, Suite 28, 
280 Pitt Street, Sydney, Australia. 


ONE "Hi-Fire" Transistor ignition system. Suit 12v 
positive earth vehicles $25.00 ono L. V. Platzke, Box 
15, Jandowae, Qld. 


Sansui, Tandberg, A.R., T.E.A.C., Lux, 
Lowther Ferrograph, Rotel, Quad, K.E.F., Leak, 
Sonab, Dual, Revox, B^O, Peerless, etc. etc. 
More than sixty famous brands. Very com¬ 
petitive prices. 

Duratone Shop 

3A Botany Street Phillip. 

Phone:82-1388 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) I 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living- | 
stone Ave., PymWe, NSW, 2073. 
(Mail only please.) 


ELECTRONICS ri 

mkEl 

Guarantee yourself a complete set of issues for your 


library with no copies missing. Subscription Rates 

POST THIS COUPON TO: 

Subscription Department ELECTRONICS Australia, Australia 

Box 139 Beaconsfield, 2015 New Guinea, 

New Zealand 

\ $6.50 per year 

Name ;. 

Elsewhere 

Address . $9.00 per year 


Enclosed is $.for.years. Start with 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
Insertion payable In advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
162 Beaconsfield, 2015. 


WHOLESALE and MAIL ORDER: FET, transistors, 
diodes, rectifiers, capacitors, TR radio parts, TR 
radio kits etc fast delivery guaranteed. Write for free 
catalogues to: Radio Electronic Instrument Co, 
Chesterfield Mansion, 8th FI, Flat C, Kingston 
Street, Causeway Bay, Hong Kong. 


CLOSING Sale. Must Sell ALL. 2N3646 (NPN) 2N3703 
(PNP). 15c ea. Paks, unmarked, untested trans 
(NPN, PNP sil.), 10 for 50c (good yield). SCR (50V, 
0 .5A) . . 50c, free trans with every order. Please 
hurry, genuine. P & P 15c CHI Electronics, PO Box 
17, Walkerville, SA 5081. 


2 METRE F.M. EQUIPMENT 

Receiver $55.20 

Exciter $18.98 

Speech Amplifier $13.80 

5Ch Xtal Board $10.35 

4 Ch Search Osc $29.90 

12 WR.F. Amplifier $37.95 

CONVERTERS 

430 MHz $17.85 

2 Metre $14.00 

6 Metre $14.00 

14,21,28 MHz Tunable Pre-amplifier $20.00 

GIPPSLAND TRANSCEIVERS 

45 WALLACE ST, 
MORWELL, VIC, 2840. 



SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equipment 
tape Recorders, Communication 
Receivers and Electronic Test 
Equipment. 

All work guaranteed 

BILL TURNBULL 

11 ELULONG ROAD, 
CREMORNE, N.S.W. 90 4825 



FANTASTIC 

OFFER .... 

y 2 W Resistors 5% 

1 ohm — lOM 

ONLY 3c. each 

HILLTOP ELECTRONICS, 

21 Hilltop Street, 

Geelong West, 3218. 
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TV Sets from $5.00. Suit Hobbyist or Technician for 
Parts. 38 1575. 


MAIL Order Service For: Resistors, Capacitors, 
Transistors and all parts for E.A. projects. Elec¬ 
tronic Parts Suppliers of Australia, EPSA, PO Box 
59, Creswick, Vic, 3363. 


BACK issues Electronics Australia stocked, 50c each, 
prompt service, post free. T. Weir, 56 O'Connor 
Street, Haberfield, NSW 2045. Phone Sydney 798 7569. 
Wanted to buy copies also. 


70 MHz Digital Frequency Meter tested to 75 MHz has 
allmods incorporated cost $300. Best offer — C. Mills, 
44 Vista Ave, Soldiers Point, NSW, 2301. 


LAFAYETTE HA600A Comm Rec Mint Con $160. Also 
Eddystone Com Rec 940 Good Con $100. P. O'Brien, 7 
Leopold SI, Merrylands, NSW, 2160, PH: 637 1512. 


MODEL SHIPS: "Endeavour Bark". Set of Detail Blue 
Line Plans $6.25c posted. Bolton, 72 King Street, 
Sydney. Catalogue $1.85. 


HOBIPAK, Box 224, Carlton South, Mel 12-$2.00. 
Polyester Film Capacitors "Greencap". lOOVW: 
.001,.0015,.0022, .0033, .0039, .0047, .0056, .0068, .0082, 
.01, .015, .022— 10c ea, .033, .039— 12c ea, .047, .056 — 
14c ea, .068, .082— 16c ea, 0.1 — 18c, 0.15— 20c, 0.22 — 
22c, TA20B — $11.90, TA10B — $6.45. Despatch lOc 
cats. SAE. 


WHOLESALE and MAIL ORDER : FET, transistors, 
diodes, rectifiers, capacitors, TR radio parts, TR radio 
kits etc. fast delivery guaranteed. Write for free 
catalogues . to: Radio Electronic Insrtrument Co., 
lesterfitld Mansion, 8th FI., Flat C, Kingston Street, 
Causeway Bay, Hong Kong. 


WANTED 


ENGLISH Practical Electronics. Jan. to Dec. 1971. 
18/ 123 Victoria St, East Brunswick, Melbourne, 
3057. 


POPULAR Electronics borrow Nov. 1968. Collect, 
return quickly. Phone Librarian, Email, Sydney, 
69 0411. 


SERVICE 

CONVOY INTERNATIONAL 
OFFERS SERVICE ON ALL 
HI-FI EQUIPMENT AT 
SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im¬ 
provement in performance for such a small 
charge. 

PTY / LTD 

CNR. PLUNKETT & MACLEAN STS, 
WOOLLOOMOOLOO - 357 2444 OPEN 
THURS NIGHTS & SATURDAY. 


STABILISED VOLTAGE 
CURRENT SUPPLY UNIT 

Type Farnell: Model L30E. Output 
voltage 30. Serial No. 330 
Brand New 

Max. output currents amps. Best offer 
accepted: Phone Melb. 725-7674. 


ORGAN SERVICE 

SOLE SUPPLIERS 
TOSHIBA ORGAN 
SPARE PARTS 

ERIC ANDERSON’S 

49 VICTORIA ST., ALEXANDRIA, 
N.S.W. 2015. PHONE 69 6621 


READER SERVICE 


AUSTRALIAN Radio DX Club. Overseas, longdistance 
radio reception, shortwave, medium wave, utility. 
Monthly Bulletin, full details to Hon. Secretary, PO 
Box 227, Box Hill, Victoria 3128. Please enclose 12c 
stamp. 


TAPE to disc service. Take advantage of W and G 
Records professional experience when next needing 
a tape to disc service. W and G Record Processing 
Co, 185 A'Beckett St, Melbourne. Tel: 329 7255. 


REPAIRS to receivers, transmitters, construction 
testing, TV alignment, xtal conv, specialised elec¬ 
tronic equip. Eccleston Electronics, 146a Cotham 
Road, Kew, Vic. Phone, Melbourne 80 3777. 


UNIQUE Service: 90 days guarantee; flat labor 
charges. Tape recorders; $5.50; transistors; $4; 
Record players; $4.50; Many others; all makes, 
Bexley Electronics, 294 Forest Rd, Bexley, NSW, 
59 4422. 


PRODUCT BRIEFS from 157 


NEW TRIMMERS 

Jackson Brothers (London) have added two new 
PTFE dielectric trimmer capacitors to their range. The 
capacitance ranges are 2pF-20pF and 2pF-15pF with a 
temperature coefficient of -(-150 ppm per degree C and 
a high resolution due to their multi-turn construction. 

BRITISH MERCHANDISING Ry Ltd Shaw 
House 49-51 York St, Sydney 2000. 

SPECTRUM ANALYSER 

D.C. Electronics have released information on a 
wide range Spectrum Analyser, the SA-71A, made by 
the Singer Company in America. The unit covers the 
range from 500kHz to 1.3GHz and has a crystal marker 
to provide marker pips every lOOMHz across the band. 
The Analyser can resolve equal amplitude signals as 
close as 300Hz. Plug-in units for lower frequency 
ranges can be used with the main frame. 

DC INDUSTRIES Pty Ltd, 32 Smith St, 
Collingwood 3066. 


DISTRIBUTION AMPLIFIER 

Robert Bosch (Australia) Pty l±d have available an 
extensive range of solid-state TV antenna distribution 
amplifiers manufactured by Robert Bosch Elektronik 
Gmbh of West Germany. The different models cover 
applications ranging from l home to a city of 40,000 
people where problems caused by the surrounding 
terrain preclude the use of individual home antenna. 
Each channel is separately amplified to avoid any 
cross modulation. 

ROBERT BOSCH (AUSTRALIA) Pty Ltd. Tele- 
Cine Division, Branches in all states. 

HEADPHONES 

The Koss Corporation of Milwaukee, Wisconsin, have 
announced the appointment of Dynasound Pty Ltd as 
Australian national distributors of the Koss high 
quality dynamic and electrostatic headphones. 

DYNASOUND Pty Ltd 329 Princes, Highway, 
St Peters, Sydney 2044. 


WIRE-WRAP TOOLS 

Bowthorpe Australia Pty Ltd have been appointed 
sole Australian agents for the wide range of wire 
wrapping tools made by the Standard Pneumatic 
Motor Company of Reno, Nevada. The product range 
covers wire-wrap tools for gauges down to 32awg. 

Bowthorpe Aust. have experienced engineers on call 
in Sydney and Melbourne to handle enquiries. 

BOWTHORPE AUSTRALIA Pty Ltd, 105 
Cawarra Road, Caringbah 2229. 


Every Christmas Stocking 
deserves one of the 'ELEC¬ 
TRONICS AUSTRALIA" Hand¬ 
books Send the coupon on page 
117. 




COMMONWEALTH OF AUSTRALIA 

Jx, AUSTRALIA,,ti- 

DEPARTMENT OF SUPPLY 

WEAPONS 

RESEARCH ESTABLISHMENT - WOOMERA 

Technical Assistant Grade 2 

(Several vacancies) 

SAURY: 

$4718-5345 per annum. 

DUTIES: 

Assist with the installation, operation anij maintenance of intercommunica¬ 
tion, electronic, telemetry and computing systems equipments at Woomera. 

QUALIFICATIONS: 

Qualifications and/or experience appropriate to the duties. Basic training in 
electronics with several years experience in the fields of line or radio com¬ 
munications, radar, or the operation and maintenance of computing 
equipment and its peripherals desirable. 

In addition to the above salaries the following allowances are paid to em¬ 
ployees at Woomera: 

ALLOWANCES: 

(1) A special allowance of $280 per annum is payable to a married man 
maintaining a family; others receive $160 per annum. 

(2) An amount of $90 per annum, plus an allowance equal to one twelfth 
the total concession for dependants, may be allowable provided at least 
six months of the financial year are spent residing at Woomera. 

CONDITIONS: 

(1) Married accommodation available within a reasonable period after taking 
up duty. 

(2) Fares and removal expenses for the successful applicants and their 
families will be met by the Department. 

(3) Successful applicants may be required to fly in fixed or rotary wing 
aircraft and to drive a Commonwealth vehicle whilst on duty. 

APPLICATIONS: 

On forms available from the Regional Director’s Office, Department of Supply, 
in each capital city of Australia, to be lodged with: 

The Director, 

Weapons Research Establishment, 

Box 1424H. G.P.O., 

ADELAIDE, S. AUST. 5001 

By: 21st December, 1972. 


ELECTRONICS Australia, December, 1972 


159 













































ReaHer I nformation Seryide 

Here fe a cdnveniem and easy way for you to get additional information 
about products or services advertised in this issue. Just fill but the coupon 
stating the information you require, cut out the coupon and post to: 

' .' j,. ;H'' ,• v '-j- 

^ ^ - Reader Information Service, ELECTRONICS AUSTRALIA, \ 

. /' -M Box 157, Beaconsfleld2015. 

Note: Please list only one advertiser and one product on each coupon. - 


Post to: ELECTRONICS AUSTRALIA. 

I Box 157, Beaconsfield 2015 

Advertiser Page 

I Product . 

j Your Name 
I Address 

I Postcode 

Position & Company. i 2 72 


Post to: ELECTRONICS AUSTRALIA. 

Box 157, Beaconsfield 2015 

Advertiser Page 

Product . 

Your Name . 

Address 

Postcode 

Position & Company 12 72 


CIsASStFtiD AD V ERtlSEftS 


To the Advertising Manager, ELECTRONICS Australia, Box 162, Beaconsfield 
2015 

• Please insert the following advertisement m the issue 

a Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block letters with ink or ball point pen. 
Signed: 

Residential Address 


Number of insertions 


a I enclose P. Note Cheque for $ 


State 

being full payment for 


lines at $1.00 per line, 
(minimum 2 lines) 


Index to Advertisers 


ACE Radio 148,149 

Adcola Products Pty Ltd 130,135 

Akai Australia Pty Ltd Inside back cover, 70 

Amalgamated Wireless (A'sia) Ltd 36 

Amalgamated Wireless Valve Co Pty Ltd 74 

Amateur Astronomers Supply Co 128 

Amplion (A'sia) Pty Ltd 61 

Eric Anderson 159 

Atram Pty Ltd 38 

Audio Engineers Pty Ltd 30 

Audiosound Electronic Services 105 

Auditec Australia 155 
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House add HI FI, Handbooks 117,137 
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International Correspondence Schools 116 

International Dynamics (Agencies) Pty Ltd 63,115,133 

I RH Components Pty Ltd 72 

I PC Readers'survey 47 


Jacoby Kempthorne Pty Ltd Inside front cover, 34,126 

Jacoby, Mitchell & Co Pty Ltd 

16,58 

Jervis (Aust) 

42,92,110 

JH Reproducers Co 

102 

Kitsets Australia Pty Ltd 

142 

Dennis Lacey 

159 

Lafayette Electronics 

147 

Lanthur Electronics 

128 

Leroya Industries Pty Ltd 

84 
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76 

Marconi School of Wireless 

77 

McGills Newsagency Pty Ltd 

136 

MS Components 

116 

National Radio Supplies 

100 

Natsound Stereo 

123 

Philips Industries Ltd 

2 
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121 

Plessey Ducon Pty Ltd 

40,60 

Plessey Rola Pty Ltd 

66,104,120 

Radio Despatch Service 

154 

Radio House Pty Ltd 

124 

RCS Radio Pty Ltd 

150 

Recorded Music Salon 

152 

Sanwa Electric 

94 

Sato Parts Co Ltd 

132 

Schober Organ (Australia) 
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Scientific Electronics Pty Ltd 

83 
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87 

Peter Shalley Electronics Pty Ltd 

150 

Dick Smith Electronics Pty Ltd 

19 
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Sound House Pty Ltd 

99 

Spectrocon 
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65,114 
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139 
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Technical Book & Magazine Co Pty Ltd 

137 

Tosca Electronics 

113 

Truscott Electronics Pty Ltd 

127 

Bill Turnbull 
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Royal Melbourne Institute of Technology 

93 

University Graham Inst Pty Ltd 

48 

Varian Pty Ltd 

12 

Wayne Communication Electronics 

83 
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W. C. Wedderspoon Pty Ltd 

98 

Weston Electronics Pty Ltd 
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121 

World Record Club 

69 
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Zephyr Products Pty Ltd 
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YEARS AHEAD OF 
ITSTIME—THEGX1900 
REEL/CASSETTE 
COMBINATION STEREO 
TAPE RECORDER 


AKAI 


The Very Real Sound Experience 



> 

7; 


Akai engineers have reached into 
the future to bring you tomorrow’s 
sound system today. The GX1900 
Complete Sound Centre provides 
dual system recording facilities 
from multiple inputs and 40 watt 
stereo amplifier for hi-fidelity 
reproduction. In addition to the 
Individual reel and cassette units 
the GX1900 can dub pre-recorded 
material to and from cassette and 
reel tapes. Not just one way but 
both ways. Trouble-free recording 
and long-lasting performance are 
guaranteed from the exclusive 
GX head. GX1900 — the ultimate 
combination recorder. 


Distributed by Akai Australia Pty. Ltd., 267 Castlereagh St., Sydney, N.S.W. Tel.: 61 9881. 146 Burwood Rd., Hawthorn, VtC. Tel.: 81 0574. 399 Montague Rd., West End. Brisbane. OLD. Tel.: 4 0171. 

Arthur St.. Unley, S.A.: Tel.: 71 1162. 11-13B Belmont Ave.. Belmont, W.A. Tel.: 65 5833. Homecrafts Pty. Ltd., Petrie St , Canberra City. A.C T. Tel.: 47 9624. Docen Audio, Bunda St., Civic Centre, Canberra, A.C.T. 
Tel.: 48 8785. P & M Distributors Pty. Ltd., 87A Brisbane St., Launceston. TAS. Tel.: 31 5815. Pfitzners Music House, Smith St., Darwin. N T. Tel.: 3801 










1. Am I in a dead-end job? 2. Could I 
earn more by learning more? 3. Could 
I use my spare time to get ahead? 

If the answer is yes, there is room for 
you in radio/television/electronics. 


nicians are in huge demand. Train for 
success now, in Australia’s fastest-grow¬ 
ing industry! Join the ranks of skilled men 
. . . the Australian Radio and Television 
College can train you for a bright future 
with unlimited prospects. Send for the 
free booklet, "Careers In Radio, TV and 
Electronics" and find out how A.R.T.C. can 
bring you success—in your own business 
or as well-paid technical staff. 


a rsw CiiTS PER DAY 

jm 

. . . in your spare time, you can equi 
yourself for a rewarding career in ele< 
tronics. The future belongs to the trainee 
A.R.T.C. teaches you from the ground u 
. . . step by step ... at your own pac( 
Remember, opportunity is always knoci 
ing for the trained man! 


At the work benches and lecture halls c 
A.R.T.C.—or in your own home by corre; 
pondence—you can learn every necessar 
aspect of radio, television and electronic; 
The Course gives you both basic and ac 
vanced instruction. 



Make your spare time earn money f 
you while training at home. 

Many students make extra money aft 
only a few weeks’ tuition. Train at t 
modern A.R.T.C. workshops, if more cc 
venient. 


No previous experience or high eduej] 
tional standard required . . . only enthu;-j 
asm and normal intelligence. A.R.T. 
will give you all the instruction you nee 
Each lesson is made easy to understar 
by numerous illustrations and diagram 
The Course adapts itself to your requirj 
ments, your speed. It’s up to you! Instru; 
tion is individual and intensely practic^ 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 
ELECTRONICS 


There is a career for you in one 
the many branches of electronics, incif 
ing manufacture, servicing, resear 
sales, executive positions, armed fore 
audio, etc., etc. 

A.R.T.C. can help you gain one of thi 
sought-after careers. Remember, it’s 1 
trained man who wins, every time! 


Does your job offer good prospects— 
real security? Does it hold your interest? 
If not, now is the time to do something 
about it. Electronics is expanding daily. 
It’s the most exciting subject you can 
study. The sky's the limit for the trained 
electronic technician . . . but only the 
trained man. Radio and television tech¬ 


For nearly 40 years A.R.T.C. has success¬ 
fully trained thousands of progressive 
Australians who realised how much the 
training could mean to them. Now they're 
making big money in radio and television. 
Training can bring you success, too. 


Safeguard your future! You are invited 
send in the coupon below. A.R.T.C. ] 
mail you by return their big free and pci 
free booklet, "Careers In Radio, TV i 
Electronics". This exciting book she 
you definite steps you can take toward 
big future—how you can succeed in 
and find satisfaction in doing a wo' 
while job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 







AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free boc 
let, "Careers In Radio, TV and Electronics”. 

NAME 

ADDRESS 


E.2 j 


0/f/Cs 




























